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ὶᇦ㠃✚ 1,455 km2㸪ᖹᆒὶ㔞 300୓ t/᪥ࡢ┴ෆ᭱኱ࡢἙᕝ࡛࠶ࡿ㸦ᚿ㈡࣭ ᕝ㔝㸪
1977㸧㸬ᮏỈ⣔࡟ᒓࡍࡿ⚄ཎᕝࡣ㸪኱ศ┴㸪ᐑᓮ┴㸪⇃ᮏ┴ࡢ┴ቃ࡟఩⨨ࡍࡿ♽
3ẕᒣ㸦ᶆ㧗 1,756 m㸧ࡢ໭ᩳ㠃࡟Ⓨࡋ㸪⣙ 5 kmୗὶ࡛♽ẕᒣࡢ໭ᮾᩳ㠃࡟Ỉ※





























㢮ࢆ୰ᚰ࡜ࡍࡿ⩌㞟࡬ࡢ⛣⾜ࡀ⏕ࡌࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ㸦Rahel and Hubert, 
1991㸹Torgersen et al., 2006㸧㸬ࡲࡓ㸪⩌㞟ࡢ⛣⾜ࡀ⏕ࡌࡿỈᇦ㸦⛣⾜ᖏ㸧࡛ࡣ㸪
ᵓᡂ✀ࡀྛࠎࡢศᕸࡢ࿘⦕㒊࡟⏕ᜥࡋ࡚࠸ࡿࡓࡵ㸪⎔ቃᨵኚ࡟ᑐࡍࡿឤཷᛶࡀ










 ➨ 4❶㸦࢔࣐ࢦᾋୖ⛶㨶ࡢ⏕ᜥሙᡤ฼⏝㸧࡛ࡣ㸪➨ 3❶࡛⮬↛෌⏕⏘ࡀపㄪ
࡜᥎ᐃࡉࢀࡓୗὶഃỈᇦ࡛㸪⮬↛෌⏕⏘ࡸቑṪࢆಁ㐍ࡍࡿࡓࡵࡢᇶ♏ⓗ▱ぢࢆ









 ࡞࠾㸪ᮏㄽᩥࡢෆᐜࡢ୍㒊ࡣ㸪ᮌᮏ࡯࠿㸦2013㸪2015㸪༳ๅ୰㸧࠾ࡼࡧ Kimoto 
et al.㸦༳ๅ୰㸧࡟ࡼࡗ࡚Ꮫ⾡㞧ㄅ࡟ࡍ࡛࡟බหࡉࢀ࡚࠸ࡿ㸬
5Fig. 1-1. Two fluvial forms of the red-spotted masu salmon (Oncorhynchus masou
ishikawae), amago (top; 142 mm in fork length) and iwame (bottom; 179 mm in fork 
length), captured by bait fishing from the uppermost location of the Kohbaru Stream in 
September 2007 and the Mennotsura-dani of the Hakiai Stream in February 2008, 
respectively. 
6Fig. 1-2. Newly emerged fry of amago captured by dip nets from the Kohbaru Stream 
in March 2004 (top; 25.9 mm in fork length) and photographed underwater in February 































Fig. 1-3. Map and landscapes of the Ogata River and its tributaries, the Kohbaru and 
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2007㸧㸬୍ ⯡ⓗ࡟㸪Ἑᕝࡢୖὶᇦ࡜ୗὶᇦ࡛ࡣ✀㛫㛵ಀࡸ⩌㞟ࡢᙧᡂ࣭⥔ᣢᶵᵓ
ࡀ␗࡞ࡗ࡚࠾ࡾ㸦Fagan et al., 1999㸹஭ୖ㸪2013㸧㸪≉࡟ࢧࢣ⛉㨶㢮ࢆ୰ᚰ࡜ࡍ
ࡿ⩌㞟࠿ࡽࢥ࢖⛉㨶㢮➼ࢆ୰ᚰ࡜ࡍࡿ⩌㞟࡬ࡢ⛣⾜ࡀ⏕ࡌࡿỈᇦ㸦⛣⾜ᖏ㸸
transition zone㸪Rahel and Hubert, 1991㸧࡛ࡣ㸪ᵓᡂ✀ࡀྛࠎࡢศᕸࡢ࿘⦕㒊࡟
⏕ᜥࡋ࡚࠸ࡿࡓࡵ㸪⎔ቃᨵኚ࡟ᑐࡍࡿឤཷᛶࡀ㧗࠸࡜ᣦ᦬ࡉࢀ࡚࠸ࡿ㸦Naiman 













ୗὶ࠿ࡽୖὶ࡟ྥࡅ࡚ 15ࡢㄪᰝⅬ㸦St. 1–15㸧ࢆタࡅࡓ㸦Fig. 2-1㸧㸬ࡇࡢ࠺ࡕ
St. 11ࡣ㸪⚄ཎᕝ࡜ࡢྜὶⅬ࠿ࡽ⣙ 820 mୖὶࡢἼᮌྜᕝ㸦ሖሐࡢ┤ୗ㸧ࡢㄪ
ᰝⅬ࡜ࡋࡓ㸬ྛ ㄪᰝⅬ㛫ࡢ㊥㞳ࡣ 0.7–2.1 km㸦ᖹᆒ್ ± ᶆ‽೫ᕪ = 1.2 ± 0.4 km㸧
࡛㸪ྛㄪᰝⅬࡢὶ㊰㛗ࡣ℩࣭ῡᵓ㐀ࢆᑡ࡞ࡃ࡜ࡶ୍ࡘࡎࡘྵࡴ 42–146 m㸦94 ± 
37 m㸧࡛࠶ࡿ㸬ᮏㄪᰝỈᇦࡢୗὶഃ࠾ࡼࡧỈᇦෆ࡟࠶ࡿ⁪࡜ࢲ࣒㸦ⴠᕪ 1 m௨
ୖࡢࡳᢤ⢋㸧ࡢ఩⨨࡜≉ᚩࢆ Fig. 2-1࡜ Table 2-1࡟♧ࡋࡓ㸬ᮏㄪᰝỈᇦࡢୗὶ
23㸪19࠾ࡼࡧ 9 kmᆅⅬ࡟ࡣࡑࢀࡒࢀࢲ࣒ A࡜⁪ B࠾ࡼࡧ Cࡀ࠶ࡾ㸪㏻ࡋᅇ㐟
㨶ࡣ㐍ධ࡛ࡁ࡞࠸ࡀ㸪኱㔝ᕝ⁺ᴗ༠ྠ⤌ྜ࡟ࡼࡾ࢔ࣘ Plecoglossus altivelis 




ᅖࡣ㛤ࡅ࡚Ỉ⏣࡟฼⏝ࡉࢀ࡚࠸ࡓ㸬௜㏆࡟ 5 ࡘࡢ‪Ỉ⩌㸦Ỉ ⣙ 14–17ºC㸧ࡀ
࠶ࡾ㸦Fig. 1㸧㸪⣙ 0.35–0.46 m3/s ࡀ⥴᪉ᕝ࡟ὶධࡋ࡚࠸ࡿ㸦ᓥ㔝࣭ᡞḟ㸪1994㸧㸬
St. 5–10ࡣ Aa-Bb⛣⾜ᆺࢆ♧ࡋ㸪St. 6–9࡛ࡣ୧ᓊᩳ㠃ࡀ㏕ࡗ࡚῱㇂ࡢᬒほࢆ♧
ࡋࡓ㸬St. 11–15ࡣ Aaᆺ࡛㸪St. 13࠿ࡽୖὶ࡛Ἑᗋ໙㓄ࡀ኱ࡁ࠸㸬ἙᕝࡢேⅭᨵ
ኚࡣ࠾ࡶ࡟ St. 6–13࡛ぢࡽࢀࡓ㸬ࡇࡢ࠺ࡕ St. 6–10ࡢᨵኚࡣᕥᓊ㐨㊰ἢ࠸ࡢㆤ
ᓊ࡛࠶ࡾ㸪ὶ㊰ෆ࡟ᕤ஦ࡀ࠾ࡼࡪሙᡤࡣ㝈ࡽࢀࡓࡀ㸪St. 10┤ୖࡢሖሐ H–Jࡢ
⚄ཎᕝࡢ༊㛫࡛ࡣ㸪ὶ㊰ෆ࡟㐩ࡍࡿㆤᓊࡀ୧ᓊ࡟ࡳࡽࢀࡓ㸬≉࡟ St. 12 ࠿ࡽ J
ࡲ࡛ࡢ༊㛫ࡣᑠつᶍ࡞ሖሐ⩌ I ࡀタ⨨ࡉࢀ㸦Fig. 2-1㸧㸪ᮏㄪᰝỈᇦࡢ୰࡛᭱ࡶ
ேⅭᨵኚࡢ኱ࡁ࠸ሙᡤ࡛࠶ࡗࡓ㸬୍᪉㸪Ἴᮌྜᕝࡢ St. 10–11࡛ࡣᶆ㧗㸪Ἑᗋ໙
10




 ⩌㞟ኚ໬࡜⎔ቃせᅉࡢ㛵ಀࢆㄪ࡭ࡿࡓࡵ㸪௨ୗࡢ 6 ࡘࡢ⎔ቃኚ㔞ࢆồࡵࡓ
㸦Table 2-2㸧㸬ྛㄪᰝⅬࡢᶆ㧗ࢆ⦰ᑻ 1/5000 ࡢᆅᅗ࠿ࡽㄞࡳྲྀࡿ࡜࡜ࡶ࡟㸪㞄
᥋ㄪᰝⅬࡢᶆ㧗ᕪࢆㄪᰝⅬ㛫ࡢ㊥㞳࡛㝖ࡋ࡚㸪ୖ ὶഃㄪᰝⅬࡢἙᗋ໙㓄࡜ࡋࡓ㸬





8 ᭶–2004 ᖺ 10 ᭶࡟ࡣ㸪ྛㄪᰝⅬࡢᒾࡸᶫ⬮࡟Ỉ ࢹ࣮ࢱ࣮ࣟ࢞㸦StowAway 






㞟⤌ᡂࢆᢕᥱࡍࡿࡓࡵ࡟㸪⛅ᮇ㸦2003 ᖺ 10 ᭶ 21–29 ᪥㸧㸪෤ᮇ㸦2004 ᖺ 2 ᭶
2–10 ᪥㸧㸪ኟᮇ㸦2004ᖺ 8 ᭶ 6–24 ᪥㸪ࡓࡔࡋ㝆㞵࡟ࡼࡿ⃮ࡾࡢࡓࡵ St. 15ࡢ














ែࡀ㢮ఝࡍࡿࢱ࢝ࣁࣖ Phoxinus oxycephalus㸪࢘ࢢ࢖ Tribolodon hakonensis㸪࢝
࣒࣡ࢶ Candidia temminckii㸪࢜࢖࢝࣡ Opsariichthys platypusࡢ⛶㨶࡟ࡘ࠸࡚ࡶ㸪
ṇ☜ࢆᮇࡍࡓࡵ࡟㸪඲㛗 5 cm௨ୗࡢࢹ࣮ࢱࢆゎᯒ࠿ࡽ㝖࠸ࡓ㸬ᚓࡽࢀࡓಶయᩘ





໬ࢆ⾜ࡗࡓ㸬㨶✀ูಶయ⩌ᐦᗘ࡟ᑐࡋ࡚ Oksanen et al.㸦2013㸧ࡀ᥎ዡࡍࡿᖹ᪉
᰿ኚ᥮࡜Wisconsin double standardizationࢆ᪋ࡋࡓࡢࡕ㸪ㄪᰝⅬ㛫࡛ Bray-Curtis
㠀㢮ఝᗘ⾜ิࢆ⟬ฟࡋ࡚୧ศᯒ࡟౪ࡋࡓ㸬ࢡࣛࢫࢱ࣮ศᯒ࡛ࡣ㸪⤫ィࢯࣇࢺ R
㸦R Development Core Team, 2005㸧ࡢ㛵ᩘ hclustࢆ⏝࠸࡚㸪㠀㢮ఝᗘ⾜ิ࠿ࡽ⩌
ᖹᆒἲ࡟ࡼࡾඹ⾲ᙧ㊥㞳⾜ิ㸦cophenetic distance matrix㸧ࢆ⟬ฟࡋ࡚ᶞ≧ᅗࢆ
సᡂࡋࡓ㸬NMDS࡟ࡼࡿᗎิ໬࡟ࡣRࡢ veganࣃࢵࢣ࣮ࢪ㸦Oksanen et al., 2013㸧























  ᐃࡋࡓ 6 ࡘࡢ⎔ቃኚ㔞ࡢ࠺ࡕ㸪5 ኚ㔞ࡀὶ⛬࡟ἢࡗࡓ໙㓄ࢆ♧ࡋࡓ㸬ࡍ࡞
ࢃࡕ㸪ᶆ㧗࡜Ἑᗋ໙㓄ࡣୖὶ᪉ྥ㸪Ỉ㠃ᖜ㸪ὶ㔞㸪᭱పỈ ࡣୗὶ᪉ྥ࡟᭷ព
࡟ቑຍࡋࡓ㸦Spearmanࡢ㡰఩┦㛵ಀᩘ㸪ᑐㄪᰝⅬ␒ྕ㸪㡰࡟ rs = 1.0㸪0.93㸪-0.84㸪
-0.98㸪-0.90㸪ࡍ࡭࡚ P < 0.001㸹Table 2-2㸧㸬୍᪉㸪᭱㧗Ỉ ࡣ‪Ỉࡢὶධ࡟ࡼ






 ࡍ࡭࡚ࡢㄪᰝ࡛㸪࢘ࢼࢠ┠࢘ࢼࢠ⛉ 1 ✀㸪ࢥ࢖┠ࢥ࢖⛉ 7 ✀㸪ࢻࢪࣙ࢘⛉ 1
✀㸪ࢧࢣ┠࢔ࣘ⛉ 1✀㸪ࢧࢣ⛉ 2ள✀㸪ࢫࢬ࢟┠ࢻࣥࢥ⛉ 1✀㸪ࣁࢮ⛉ 1✀ࡢ
4 ┠ 7 ⛉ 14 ✀㸦ள✀ࢆྵࡴ㸧ࡀ☜ㄆࡉࢀ㸪⥲☜ㄆಶయᩘࡣ 18,015 ಶయ࡛࠶ࡗ




ୗὶഃࡢࢥ࢖⛉㨶㢮୰ᚰࡢ⩌㞟࡬࡜⛣⾜ࡋࡓ㸦Tables 2-3-1, 2-3-2, 2-3-3㸧㸬ࡍ࡞
ࢃࡕ㸪࢔࣐ࢦࡣ St. 2–15࡛☜ㄆࡉࢀ㸪ୖὶഃ࡛ࡣࢱ࢝ࣁࣖ࡜ඹᏑࡋࡓࡀ㸪ୗὶ
ഃ࡛ࡣࡼࡾከࡃࡢࢥ࢖⛉㨶㢮➼࡜ඹᏑࡋ࡚࠸ࡓ㸬࢔࣐ࢦ࡟ḟ࠸࡛ୖὶ࡛☜ㄆࡉ
ࢀࡓ㨶✀ࡣࢱ࢝ࣁ࡛ࣖ࠶ࡾ St. 1–14࡛ぢࡽࢀࡓ㸬௨ୗ࢘ࢢ࢖ࡀ St. 1–13㸪࣒࢝࣡
ࢶࡀ St. 1–12㸪ࢻࣥࢥ Odontobutis obscuraࡀ St. 1–9㸪࣐࢝ࢶ࢝ࡀ St. 1–8㸪ࣚࢩ
ࣀ࣎ࣜᒓ㨶㢮ࡀ St. 1–4㸪࢜࢖࢝࣡࡜ࢩ࣐ࢻࢪࣙ࢘ᒓ㨶㢮ࡀ St. 1–3࡛☜ㄆࡉࢀࡓ㸬
ኟᮇ࡟ࡣᨺὶࡉࢀࡓ࢔ࣘࡀ St. 1–4࡛ぢࡽࢀࡓ㸬࣐࣓ࣖ㸪ࢥ࢖ Cyprinus carpio㸪




ࡓ㸦Spearmanࡢ㡰఩┦㛵ಀᩘ㸪✀ᩘ㸸rs = 0.86㸪0.95㸪࡜ࡶ࡟ P < 0.001㸹ಶయ
⩌ᐦᗘ㸸rs = 0.61㸪0.60㸪࡜ࡶ࡟ P < 0.05㸧㸬୍᪉㸪⏕ᜥ⠊ᅖࡀᗈࡃ⏕ᜥ㔞ࡀከ
࠿ࡗࡓ࢔࣐ࢦ㸪ࢱ࢝ࣁࣖ㸪࣒࢝࣡ࢶ㸪࢘ࢢ࢖㸪࠾ࡼࡧࡑࡢ௚ࡢ㨶✀ู࡟ಶయ⩌
ᐦᗘࢆࡳࡿ࡜㸦Fig. 2-2㸧㸪ࡍ࡭࡚ࡢᏘ⠇࡛࢔࣐ࢦࡀୗὶ᪉ྥ࡟༢ㄪῶᑡ㸦rs =
-0.89–-0.94㸪ࡍ࡭࡚ P < 0.001㸧㸪࣒࢝࣡ࢶࡀ༢ㄪቑຍ㸦rs = 0.56–0.60㸪ࡍ࡭࡚ P
< 0.05㸧㸪ࡑࡢ௚ࡢ㨶✀ࡀ༢ㄪቑຍࡋ㸦⛅ᮇ࡜ኟᮇ㸸rs = 0.89–0.92㸪࡜ࡶ࡟ P <
0.001㸹෤ᮇ㸸rs = 0.60㸪P < 0.05㸧㸪࢘ࢢ࢖ࡣ⛅ᮇ࡜ኟᮇ࡟༢ㄪቑຍࡋࡓࡀ㸦⛅
ᮇ㸸rs = 0.63㸪P < 0.05㸹ኟᮇ㸸rs = 0.69㸪P < 0.001㸧㸪ࢱ࢝ࣁࣖࡢಶయ⩌ᐦᗘࡣ
14
ࡍ࡭࡚ࡢᏘ⠇࡛ὶ⛬࡟ἢࡗࡓኚ໬ࢆ♧ࡉ࡞࠿ࡗࡓ㸦rs = 0.16–0.50㸪P = 0.06–
0.51㸧㸬ࢱ࢝ࣁࣖࡢಶయ⩌ᐦᗘࡣ஧ᓠᆺࢆ♧ࡋ㸦Fig. 2-2㸧㸪⛅ᮇ࡜෤ᮇ࡟ St. 6–11













⠇࡛࢔࣐ࢦࡀ St. 11–15㸪ࢱ࢝ࣁࣖࡀ St. 11–15࡜ 4–5ࡢ㛫㸪࢘ࢢ࢖ࡀ St. 6–10㸪
࣒࢝࣡ࢶࡀ St. 1–3࡜ St. 6–10ࡢ㛫㸪ࣚࢩࣀ࣎ࣜ㢮㸪࢜࢖࢝࣡㸪ࢩ࣐ࢻࢪࣙ࢘ᒓ
㨶㢮ࡀ St. 1–3 ௜㏆࡟㓄⨨ࡉࢀࡓ㸬࣐࢝ࢶ࢝࡜ࢻࣥࢥࡢ㔜ᚰࡣ㸪⛅ᮇ࡜ኟᮇ࡟




ࡉࢀࡓ࡜࠸࠼ࡿ㸬ࡉࡽ࡟ St. 4–5࡜ 6–10ࡣ㸪ୗὶ᪉ྥ࡟༢ㄪῶᑡࡍࡿ࢔࣐ࢦࡢ
ศᕸᇦୗὶ㒊࠾ࡼࡧୗὶഃ࡛ቑຍࡍࡿ」ᩘࡢ㨶✀ࡢศᕸୖ㝈ࢆྵࡴࡇ࡜࠿ࡽ





㐺ྜࢆ♧ࡋࡓ㸦Fig. 2-3㸧㸬Ἑᕝᙧែᆺࡢ㔜ᚰࡣࡍ࡭࡚ࡢᏘ⠇ࢆ㏻ࡌ࡚ Aa ᆺࡀ
St. 11–15㸪Aa-Bb⛣⾜ᆺࡀ St. 6–10㸪Bbᆺࡀ St. 1–3௜㏆࡟఩⨨ࡋࡓ㸬ᶆ㧗࡜Ἑ
ᗋ໙㓄ࡢ࣋ࢡࢺࣝࡣࡍ࡭࡚ࡢᏘ⠇࡛ St. 6–10࡜ 11–15ࡢ㛫㸪ὶ㔞࡜Ỉ㠃ᖜࡣࡍ
࡭࡚ࡢᏘ⠇࡛ St. 1–3ࢆᣦࡋࡓ㸬᭱ పỈ ࡣ㸪⛅ᮇ࡜෤ᮇ࡟ St. 1–3㸪ኟᮇ࡟ St. 6–
10ࢆᣦࡋࡓ㸬୍᪉㸪᭱㧗Ỉ ࡣ⛅ᮇ࡟᭷ព࡞㐺ྜࢆ♧ࡋ㸪࣋ࢡࢺࣝࡣ St. 6–10











㨶㢮࡛࠶ࡗࡓ㸬ࢱ࢝ࣁࣖࡣ St. 1–14࡛ぢࡽࢀࡓࡀ㸦Tables 2-3-1, 2-3-2, 2-3-3㸧㸪
⁪Mࡢୖὶഃ࡟ศᕸࡋ࡞࠸ࡇ࡜࠿ࡽ㸦ᮌᮏ࡯࠿㸪ᮍⓎ⾲㸧㸪⁪Mࡀ⛣ື㞀ቨ࡜
࠸࠼ࡿ㸦Fig. 2-1㸧㸬ࡋ࠿ࡋ㸪⁪Mࡢୖὶഃࡢ St. 15ࡣ㸪෤ᮇ࡜ኟᮇ࡟ St. 11–14
࡜ྠࡌࢡࣛࢫࢱ࣮࡟ᒓࡋ㸪⛅ᮇ࡟ࡶྠࢡࣛࢫࢱ࣮࡜᭱ࡶ㏆࠸ᯞࢆᵓᡂࡋࡓࡇ࡜
࠿ࡽ㸦Fig. 2-3㸧㸪⁪M࡟ࡼࡿศ㢮࣭ ᗎิ໬࡟ᑐࡍࡿᙳ㡪ࡣᑡ࡞࠸࡜⪃࠼ࡽࢀࡓ㸬
࢘ࢢ࢖࡜࣒࢝࣡ࢶࡢὶ⛬ศᕸࡢୖ㝈ࡣࡑࢀࡒࢀ St. 13㸪12࡛࠶ࡗࡓ㸦Tables 2-3-1,




ࡌ⎔ቃኚ㔞ࢆࡶࡘἼᮌྜᕝࡢ St. 11࡛ࡣ㸦Table 2-2㸧㸪ୗὶഃ࡟㨶㢮ࡢ⛣ື㞀ቨ




ࡢ✀ᩘࡢቑຍせᅉ࡟ࡣ㸪୍ ḟ⏕⏘ࡢቑຍ㸦Vannote et al., 1980㸧㸪⏕ᜥሙᡤࡢከᵝ
ᛶࡢቑຍ㸦Schlosser, 1982㸧㸪⏕ᜥሙᡤࢧ࢖ࢬࡢቑ኱㸦Rahel and Hubert, 1991㸧➼
ࡀ▱ࡽࢀ࡚࠸ࡿ㸬Ἴᮌྜᕝࡢ St. 11࡜⚄ཎᕝࡢ St. 12࡛ࡣከࡃࡢ⎔ቃኚ㔞ࡀ㢮
ఝࡋ࡚࠸ࡓࡀ㸪୧ㄪᰝⅬ࡜ St. 10ࡢ㛫࡛ࡣ㸪Ἑᕝᙧែᆺࡀ Aaᆺ࠿ࡽ Aa-Bb⛣
















al., 1988㸹Rahel and Hubert, 1991㸹Jackson et al., 2001㸧࡜୍⮴ࡋ࡚࠸ࡿ㸬୍᪉㸪
17
᭱㧗Ỉ ࡣ㸪ࢧࢣ⛉㨶㢮ࢆ୰ᚰ࡜ࡍࡿ⩌㞟࠿ࡽࢥ࢖⛉㨶㢮ࢆ୰ᚰ࡜ࡍࡿ⩌㞟࡬
ࡢ⛣⾜࡟࠾ࡅࡿ㔜せ࡞せᅉ࡛࠶ࡿࡀ㸦Rahel and Hubert, 1991㸹Taniguchi et al., 
1998㸹Ỉ㔝࣭ᚚໃ㸪2000㸹Lasne et al., 2007㸹Mercado-Silva et al., 2012㸧㸪ᮏ◊✲
࡛ࡣ⛅ᮇ௨እ࡟᭷ព࡞㐺ྜࢆ♧ࡉ࡞࠿ࡗࡓ㸬ἙᕝỈ ࡣ୍⯡࡟ୗὶ᪉ྥ࡟ୖ᪼

















ࡽ࡜ࡣูࡢ≀⌮࣭⏕≀ⓗせᅉࡀാࡃࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ㸦Jackson et al., 2001㸹




ᑐࡍࡿឤཷᛶࡀ㧗࠸࡜ᣦ᦬ࡉࢀ࡚࠸ࡿ㸦Naiman et al., 1988㸹Aarts and Nienhuis, 
18



















Fig. 2-1. Stations established in the Ogata River and its tributaries (Kohbaru and 
Hakiai streams) (right) in northeastern Kyushu Island (left). Numerals and capital 




















































Fig. 2-2. Longitudinal changes in population densities of four dominant fishes 
(Oncorhynchus masou ishikawae, Phoxinus oxycephalus, Candidia temminckii and 
Tribolodon hakonensis) and other fish species in the Ogata River and its tributaries 
(Kohbaru and Hakiai streams) in October 2003 (top), February 2004 (middle) and 
August 2004 (bottom).
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Fig. 2-3. See the next page for figure caption because of its length.
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Fig. 2-3. Dendrograms and ordination plots resulting from cluster analysis and 
non-metric multidimensional scaling (NMDS) of fish assemblage structures among 15 
stations in the Ogata River and its tributaries (Kohbaru and Hakiai streams) in October 
2003 (top), February 2004 (middle) and August 2004 (bottom). In dendrograms, dotted 
lines indicate cophenetic distances classifying 15 fish assemblages into three or four 
clusters. In NMDS plots, numerals, italic and roman letters represent survey stations, 
fish species (Om: Oncorhynchus masou ishikawae, Po: Phoxinus oxycephalus, Th:
Tribolodon hakonensis, Ct: Candidia temminckii, Pe: Pseudogobius esocinus esocinus,
Oo: Odontobutis obscura, Rsp: Rhinogonius sp., Csp: Cobitis sp.) and environmental 
variables (Aa, AaBb, and Bb: topographic types [based on Kani (1978)], Alt: altitude, 
Gra: gradient, Wid: mean wetted width, Dis: discharge, Min: minimum DMWT [daily 
mean water temperature], Max: maximum DMWT), respectively. Fish species and 
topographic types are plotted as centroids with respect to site scores. Vectors indicate 
directions of increasing environmental gradients and strength of their correlations with 
site scores. Solid and dotted lines of vectors indicate significant (P < 0.05) or 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2009㸧㸪ࢧࢡ࣐ࣛࢫ㸦ᮡⱝ࡯࠿㸪1999㸧㸪ࣅ࣐࣡ࢫ Oncorhynchus masou subsp.㸦ᑿ
⏣㸪2011㸧㸪ࢱ࢖ࢭ࢖ࣚ࢘ࢧࢣ Salmo salar ࡜ࣈࣛ࢘ࣥࢺࣛ࢘ࢺ Salmo trutta
㸦Foldvik et al., 2010ཧ↷㸧➼࡛ሗ࿌ࡀ࠶ࡿ㸬࢔࣐ࢦࡸ࣐࣓ࣖࡢἙᕝᆺಶయ⩌ࡣ
኱ࡁ࡞Ἑᕝෆ⛣ືࢆࡏࡎ㸪⏘༸ሙᡤ࡜ࡑࢀ௨እࡢ⏕άሙᡤࡀ㏆᥋ࡍࡿྍ⬟ᛶࡀ


















㨶ࡢ₯Ỉ┠ど࡟せࡍࡿ᫬㛫ࢆ⪃៖ࡋ࡚ 1 km๓ᚋ㸦0.73–1.80 km㸹ᖹᆒ ± ᶆ‽
೫ᕪ = 1.17 ± 0.28 km㸧࡜ࡋࡓ㸬ࢧࢣ⛉㨶㢮ᡂ㨶ࡢ㐳ୖࡣⴠᕪ 1 m௨ୖࡢ⁪ࡸሖ
ሐ➼࡛㜼ᐖࡉࢀࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿࡀ㸦㧗ᶫ㸪1988㸧㸪ᮏㄪᰝỈᇦ࡟ࡣⴠᕪ
11–17 mࡢ⮬↛⁪ࡀ Sec. 6࡟ 1ࣨᡤ㸪Sec. 14࡟ 3ࣨᡤᏑᅾࡋ㸪ⴠᕪ 1 m௨ୖࡢ
ሖሐ➼ࡀ Sec. 5㸪11㸪12㸪13࡟ࡑࢀࡒࢀ 2ᇶ㸪1ᇶ㸪6ᇶ㸪2ᇶタ⨨ࡉࢀ࡚࠸ࡿ
㸦Fig. 3-1㸧㸬࢔࣐ࢦࡢᨺὶࡣ Sec. 11ࢆ୰ᚰ࡟ẖᖺ⾜ࢃࢀ࡚࠸ࡿࡀ㸪᭱ୖὶ㒊ࡢ
Sec. 14࡟ࡣබⓗ࡞ᨺὶグ㘓ࡣ࡞࠸㸦኱㔝ᕝ⁺ᴗ༠ྠ⤌ྜ㸪⚾ಙ㸧㸬
⏕ᜥ⎔ቃ
 ྛㄪᰝ༊ࡢἙᕝᙧែᆺ㸦ྍඣ㸪1978㸧ࡣ Sec. 1–4࡛ Bbᆺ㸪Sec. 5–10࡛ Aa-Bb
⛣⾜ᆺ㸪Sec. 11–14࡛ Aaᆺ࡛࠶ࡗࡓ㸦Table 3-1㸧㸬⦰ᑻ 1/5000ࡢᆅᅗ࠿ࡽ⟬ฟ
ࡋࡓἙᗋ໙㓄ࡣ Sec. 1–11࡛ 3%ᮍ‶㸪Sec. 12–14࡛ 5.3–21.1%࡛࠶ࡗࡓ㸬ᇶ‽Ⅼ
࠿ࡽ⣙100 m㛫㝸࡛ ᐃࡋࡓỈ㠃ᖜ࠿ࡽồࡵࡓᖹᆒỈ㠃ᖜࡣ㸪Sec. 1–3࡛⣙20 m㸪
Sec. 14 ࡛⣙ 7 m ࡛࠶ࡗࡓ㸬2003 ᖺ 8 ᭶–2005 ᖺ 4 ᭶࡟Ỉ ࢹ࣮ࢱ࣮ࣟ࢞
㸦StowAway TidbiT Temp Logger, Onset Computer㸧࡟ࡼࡾグ㘓ࡉࢀࡓ 1᫬㛫ẖࡢ
Ỉ ࢹ࣮ࢱ࡟ᇶ࡙ࡃ᪥ᖹᆒ᭱㧗Ỉ ࡣ Sec. 1–3࡛ 20°Cྎ㸪Sec. 4–10࡛ 21–24°C㸪
Sec. 12–14࡛20°Cᮍ‶㸪ྠ ᭱పỈ ࡣSec. 1–3࡛9.5°C๓ᚋ㸪Sec. 4–13࡛3–7°C㸪
Sec. 14࡛ࡣ 0.2°C࡛࠶ࡗࡓ㸦Table 1㸧㸬Sec. 1–5࡟ࡣ‪Ỉ⩌㸦⣙ 15°C㸧ࡀᏑᅾࡍ
ࡿࡓࡵ㸪Sec. 1–3ࡢ᭱㧗–᭱పỈ ᕪࡣᑠࡉ࠿ࡗࡓ㸬ྛㄪᰝ༊ෆࡢὶࢀࡢᏳᐃࡋ
ࡓሙᡤ࡟ ᐃ᩿㠃ࢆタᐃࡋ㸪ᦠᖏࣉࣟ࣌ࣛᘧὶ㏿ィ㸦3631ᆺ㸪ᶓἙ㟁ᶵ㸧ࢆ⏝
࠸ࡓ 1 Ⅼἲ㸦Ỉ㠃ᖜࡢ 10–15%࡟ศ๭ࡋࡓ ᐃ᩿㠃ࡢ㠃✚࡟ 60%Ỉ῝ࡢὶ㏿ࢆ





ὶ㏿ࡀ㐜࠸ᓊ㏆ࡃࡢሙᡤࢆ฼⏝ࡍࡿ඲㛗⣙ 5 cmࡲ࡛ࡢಶయࢆᾋୖ⛶㨶㸦newly 








ᮇࢆ᥎ᐃࡋࡓ㸬࢔࣐ࢦࡢ⏘༸᪥ࢆ 2003ᖺ 11᭶ 1᪥࡜௬ᐃࡍࡿ࡜㸪ྛㄪᰝ༊ࡢ
ᾋୖ᪥ࡣୗὶ࡯࡝᪩ࡃ㸦Sec. 1㸸ྠᖺ 12 ᭶ᮎ㸧㸪ୖὶ࡯࡝㐜࠸㸦Sec. 14㸸2004
ᖺ 4᭶ึ᪪㸧࡜᥎ᐃࡉࢀࡓ㸬ᐇ㝿࡟ணഛⓗ₯Ỉ┠どㄪᰝ࡛ࡣ㸪᥎ᐃᾋୖ᪥࡟ྠ
ㄪࡋ࡚ᾋୖ⛶㨶ࡀࡳࡽࢀ㸪Ỉ ࡢ㧗࠸ Sec. 1–4࡛ࡣᾋୖ᪥࠿ࡽ 1ࣨ᭶௨ෆ࡟⛶
㨶ࡀᗂ㨶ࡲ࡛Ⓨ⫱ࡍࡿྍ⬟ᛶࡀ♧ࡉࢀࡓ㸦ᮌᮏ࡯࠿㸪ᮍⓎ⾲㸧㸬௨ୖࡢࡇ࡜࠿ࡽ㸪
ㄪᰝࡣ᥎ᐃᾋୖ᪥࠿ࡽ 1ࣨ᭶௨ෆ࡟ୗὶഃ࠿ࡽୖὶഃ࡬㐍ࡵࡿࡇ࡜࡜ࡋ㸪2005






ᅇࡢㄪᰝࡀᚲせ࡛࠶ࡿࡇ࡜࠿ࡽ㸪1 ᅇ┠ࡢㄪᰝ࠿ࡽ 11–32 ᪥ࡢ㛫㝸ࢆ࠾࠸࡚㸪






















ୖ⛶㨶ࡣ୍⯡ⓗ࡟ᨺὶࡉࢀࡿᗂ㨶㸦඲㛗 5 cm௨ୖ㸧࡟ẚ࡭ᑠࡉ࠸㸦2.5–5 cm㸧
ࡇ࡜࠿ࡽ㸪ࡍ࡭࡚⮬↛෌⏕⏘ࡉࢀࡓ࢔࣐ࢦ࡜ࡳ࡞ࡋࡓ㸬
ᗂ㨶ᮇ௨㝆ࡢ࢔࣐ࢦࡢศᕸㄪᰝ
 2003ᖺ 10᭶ 21–29᪥㸦⛅ᮇ㸧㸪2004ᖺ 2᭶ 2–10᪥㸦෤ᮇ㸧㸪2004ᖺ 8᭶ 6–
24᪥㸦ኟᮇ㸹㝆㞵ࡢࡓࡵ Sec. 14ࡣ 10᭶ 6᪥㸧ࡢ᪥୰㸦9–17᫬㸧࡟㸪ྛㄪᰝ༊
ෆ࡟ᑡ࡞ࡃ࡜ࡶ℩࡜ῡࢆ୍ࡘࡎࡘྵࡴὶ㊰㛗 42–146 m㸦93.8 ± 36.7 m㸧ࡢㄪᰝ
⠊ᅖࢆタࡅ㸪ᗂ㨶ᮇ௨㝆ࡢ࢔࣐ࢦࡢ₯Ỉ┠どㄪᰝࢆ⾜ࡗࡓ㸬ࡇࢀࡽࡢㄪᰝ⠊ᅖ
ࡣ㸪➨ 2❶㸦ᮌᮏ࡯࠿㸪2015㸧ࡢㄪᰝⅬࡢ࠺ࡕ St. 1–10࡜ St. 12–15࡜ྠࡌሙᡤ
࡛࠶ࡿ㸬ὶ㊰㛗㸪ୖ࣭ୗὶ➃࡜୰㛫Ⅼࡢ 3ࣧᡤࡢỈ㠃ᖜࡢᖹᆒ್࠿ࡽ⟬ฟࡋࡓ
ྛㄪᰝ⠊ᅖࡢỈ⾲㠃✚ࡣ 411–2,567 m2㸦1,035 ± 658 m2㸧࡛࠶ࡗࡓ㸦Table 3-1㸧㸬
32
ὶἣᕪ࡟ࡼࡿ┠ど⋡ࡢᕪ␗ࢆ᭱ᑠ໬ࡍࡿࡓࡵ㸪Ỉ㠃ᖜࡀ⣙ 5 m௨ୗࡢሙᡤ࡛ࡣ



















ࡿ 3 ᅇࡢ┦㛵ศᯒ࡛ࡣ㸪Bonferroni ⿵ṇࡋࡓ᭷ពỈ‽㸦0.017㸧ࢆ⏝࠸ࡓ㸬ࡍ࡭






࡛☜ㄆࡉࢀࡓ࢔࣐ࢦᾋୖ⛶㨶ࡢ⥲ಶయᩘࡣ㸪ࡑࢀࡒࢀ 1,374 ಶయ࡜ 1,476 ಶయ
࡛࠶ࡗࡓ㸦Table 3-2㸪Fig. 3-3㸧㸬୧ㄪᰝ࡟࠾ࡅࡿྛㄪᰝ༊ࡢಶయᩘࡣ㸪Sec. 2㸪3㸪
13࠾ࡼࡧ Sec. 11㸪12࡟࠾࠸࡚ࡸࡸ␗࡞ࡗ࡚࠸ࡓࡀ㸦Table 3-2㸧㸪ྛㄪᰝ༊ࡢಶ
యᩘᐦᗘࡣ➨ 1ᅇㄪᰝ࡛ 0–4.59ಶయ/100 m2㸦1.0 ± 1.5ಶయ/100 m2㸧㸪➨ 2ᅇ࡛
0–4.70ಶయ/100 m2㸦1.0 ± 1.6ಶయ/100 m2㸧ࡢ⠊ᅖ࡟࠶ࡾ㸪୧ㄪᰝ㛫࡛᭷ព࡞ᕪ
ࡣࡳࡽࢀ࡞࠿ࡗࡓ㸦Wilcoxonࡢ➢ྜ௜ࡁ㡰఩࿴᳨ᐃ㸪V = 32㸪P = 0.61㸹Table 3-2㸧㸬
ࡲࡓ㸪ྛㄪᰝ༊ࡢಶయᩘᐦᗘࡣ୧ㄪᰝ㛫࡛᭷ព࡞ṇࡢ┦㛵ࢆ♧ࡋࡓ㸦Spearman
ࡢ㡰఩┦㛵ಀᩘ㸪rs = 0.95㸪P < 0.001㸧㸬୧ㄪᰝ࡜ࡶୖὶ㒊ࡢ Sec. 11–14࡛ಶయ
ᩘᐦᗘࡀ㧗ࡃ㸦➨ 1ᅇ࡜➨ 2ᅇࡢᖹᆒ್㸸1.88–4.64ಶయ/100 m2㸧㸪࠿ࡘ㐃⥆ⓗ
࡟ᾋୖ⛶㨶ࡀ☜ㄆࡉࢀࡓ㸦Table 3-2㸪Fig. 3-3㸧㸬୍᪉㸪Sec. 1㸪Sec. 4ࡢୖὶഃ
㸦⣙ 1.1 km㸧㸪Sec. 5ࡢୗὶഃ㸦⣙ 0.6 km㸧࠾ࡼࡧ Sec. 6࡛ࡣ㸪2ᅇࡢㄪᰝ࡜ࡶ
ᾋୖ⛶㨶ࡀ࡯࡜ࢇ࡝☜ㄆࡉࢀ࡞࠿ࡗࡓ㸦Fig. 3-3㸧㸬Sec. 7–10ࡢಶయᩘᐦᗘࡣୖ
ὶ㒊ࡼࡾࡸࡸపࡃ㸦0.21–0.42ಶయ/100 m2㸧㸪Sec. 5࡛ࡣ⊃࠸⠊ᅖ㸦⣙ 0.3 km㸧
࡛ࡢࡳᒁᡤⓗ࡟ᾋୖ⛶㨶ࡀ☜ㄆࡉࢀࡓ㸦0.29ಶయ/100 m2㸧㸬Sec. 2–4ࡢಶయᩘᐦ
ᗘࡣᴟࡵ࡚ప࠿ࡗࡓ㸦0.04–0.08ಶయ/100 m2㸧㸬ྛㄪᰝ༊ࡢಶయᩘᐦᗘࡣୖὶ࡯
࡝㧗࠸ഴྥࢆ♧ࡋࡓ㸦Jonckheere-Terpstra᳨ᐃ㸪➨ 1ᅇ㸸J = 81.5㸪P < 0.001㸹
➨ 2ᅇ㸸J = 80㸪P < 0.001㸧㸬
ᗂ㨶ᮇ௨㝆ࡢ࢔࣐ࢦࡢὶ⛬ศᕸ
 ᗂ㨶ᮇ௨㝆ࡢ࢔࣐ࢦࡣ Sec. 1ࢆ㝖ࡃ 13ㄪᰝ༊࡛☜ㄆࡉࢀ㸪ಶయᩘࡣኟᮇ࡟ከ
ࡃ㸪෤ᮇ࡟ᑡ࡞࠿ࡗࡓ㸦Tables 3-3-1㸪3-3-2㸪3-3-3㸧㸬ྛㄪᰝ༊ࡢಶయᩘᐦᗘࡣ
ୖὶഃࡢ Sec. 11–14࡛㧗ࡃ㸦⛅ᮇ㸸2.3–8.5ಶయ/100 m2㸹෤ᮇ㸸0.8–4.4ಶయ/100 
m2㸹ኟᮇ㸸6.2–16.5 ಶయ /100 m2㸹Fig. 3-4㸧㸪ୖὶ࡯࡝㧗࠸ഴྥࢆ♧ࡋࡓ
㸦Jonckheere-Terpstra᳨ᐃ㸪⛅ᮇ㸸J = 80.5㸪P < 0.001㸹෤ᮇ㸸J = 73㸪P < 0.01㸹
ኟᮇ㸸J = 81.5㸪P < 0.001㸧㸬ࡓࡔࡋ㸪Sec. 7࡛ࡣ⛅ᮇ࡜ኟᮇ࡟ẚ㍑ⓗ㧗࠸ᐦᗘࡀ
ほᐹࡉࢀࡓ㸦⛅ᮇ㸸2.5ಶయ/100 m2㸹ኟᮇ㸸4.1ಶయ/100 m2㸹Fig. 3-4㸧㸬ࡲࡓ㸪
ྛㄪᰝ༊ࡢಶయᩘᐦᗘࡣ␗࡞ࡿᏘ⠇㛫࡛᭷ព࡞ṇࡢ┦㛵ࢆ♧ࡋࡓ㸦⛅ᮇ࡜෤
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ᮇ㸸rs = 0.75㸪P = 0.002㸹෤ᮇ࡜ኟᮇ㸸rs = 0.76㸪P = 0.002㸹⛅ᮇ࡜ኟᮇ㸸rs = 0.92㸪
P < 0.001㸹Fig. 3-4㸧㸬ㄪᰝ༊㛫ࡢ඲㛗࡟ࡣ⛅ᮇ࡜ኟᮇ࡟᭷ព࡞ᕪࡀࡳࡽࢀ
㸦Kruskal-Wallis᳨ᐃ㸪⛅ᮇ㸸df = 11㸪Ȥ2 = 32.7㸪P < 0.001㸹෤ᮇ㸸df = 6㸪Ȥ2 = 4.3㸪
P = 0.63㸹ኟᮇ㸸df = 11㸪Ȥ2 = 85.6㸪P < 0.001㸧㸪ᖹᆒ඲㛗ࡣୖὶഃ࡯࡝ᑠࡉ࠸ഴ
ྥࢆ♧ࡋࡓ㸦Jonckheere-Terpstra᳨ᐃ㸪⛅ᮇ㸸J = 17.5㸪P = 0.03㸹ኟᮇ㸸J = 10.5㸪
P < 0.01㸹Tables 3-3-1㸪3-3-2㸪3-3-3㸧㸬ࡲࡓ㸪ྛㄪᰝ༊࡟࠾ࡅࡿ඲㛗ࡢศᩓࡣ⛅
ᮇ࡛᭷ព࡟␗࡞ࡗ࡚࠾ࡾ㸦Fligner-Killeen᳨ᐃ㸪⛅ᮇ㸸df = 11㸪Ȥ2 = 42.3㸪P <
0.001㸹෤ᮇ㸸df = 6㸪Ȥ2 = 10.4㸪P = 0.11㸹⛅ᮇ㸸df = 11㸪Ȥ2 = 17.1㸪P = 0.11㸧㸪
ࡍ࡭࡚ࡢㄪᰝ࡛ୖὶ࡯࡝኱ࡁ࠸ഴྥࡀ࠶ࡗࡓ㸦Jonckheere-Terpstra᳨ᐃ㸪⛅ᮇ㸸
J = 185.5㸪P < 0.001㸹෤ᮇ㸸 J = 118.5㸪P < 0.001㸹ኟᮇ㸸J = 177㸪P < 0.001㸧㸬
ᗂ㨶ᮇ௨㝆ࡢಶయ࡜ᾋୖ⛶㨶ࡢὶ⛬ศᕸࡢ㛵ಀ
 2004ᖺ 8᭶࡟࠾ࡅࡿྛㄪᰝ༊ࡢᗂ㨶ᮇ௨㝆ࡢ࢔࣐ࢦಶయᩘᐦᗘ࡜㸪⩣ᖺ 1㸫4
᭶࡟࠾ࡅࡿᾋୖ⛶㨶ࡢಶయᩘᐦᗘࡢ㛫࡟ࡣ㸪᭷ព࡞ṇࡢ┦㛵ࡀㄆࡵࡽࢀࡓ㸦Fig. 
3-5㸹ᗂ㨶ᮇ௨㝆ࡢ࢔࣐ࢦ࡜➨ 1ᅇㄪᰝࡢᾋୖ⛶㨶㸸rs = 0.82㸪P < 0.001㸹ᗂ㨶
































┦஫࡟ᙳ㡪ࡋ࡚ᙧᡂࡉࢀࡿ࡜⪃࠼ࡽࢀࡿ㸦Foldvik et al., 2010㸧㸬ᮏㄪᰝỈᇦ࡟࠾
ࡅࡿ⏘༸ᗋࡢὶ⛬ศᕸࡣ᫂ࡽ࠿࡛ࡣ࡞࠸ࡀ㸪ᮏᕞࡢ࢔࣐ࢦ࡜஑ᕞࡢ࣐࣓࡛ࣖࡣ
ᶆ㆑෌ᤕㄪᰝ࡟ࡼࡾᙉ࠸ᐃఫᛶࡀㄆࡵࡽࢀ㸪⏘༸ሙᡤ࡜⏕άሙᡤࡀ㏆᥋ࡍࡿྍ



















࡜᥎ᐹࡉࢀࡿ㸬ࡲࡓ㸪11–32 ᪥ࡢ㛫㝸ࢆ࠾࠸ࡓ 2 ᅇࡢㄪᰝࢆ㏻ࡌ࡚ᾋୖ⛶㨶ࡢ






































ࡋࡓ㸬≉࡟ Sec. 5ࡢୖὶഃ㸦⣙ 0.3 km㸧࡛ ࡣᾋୖ⛶㨶ࡀ㧗ᐦᗘ࡟☜ㄆࡉࢀࡓࡀ㸪
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ᗘ౫Ꮡⓗ࡟ὶୗࡍࡿࡇ࡜ࡀ▱ࡽࢀ㸦Nagata, 2002㸹Foldvik et al., 2010㸧㸪⛣ື࡟
ࡼࡿ⿕㣗ࣜࢫࢡ࡜⛣ືඛ࡛ᚓࡽࢀࡿ㧗ᡂ㛗ࡣࢺ࣮ࣞࢻ࢜ࣇࡢ㛵ಀ࡟࠶ࡿ࡜࠸࠺
㸦Einum et al., 2011, 2012㸧㸬ᮏ◊✲࡛ࡣ㸪Ἑᕝᆺ࢔࣐ࢦಶయ⩌ࡢ⏕ᜥሙᡤ඲యࢆ








Fig. 3-1. Sections established in the Ogata River and its tributaries (Kohbaru and 













































Fig. 3-2. Survey schedule to clarify the longitudinal distribution of newly emerged fry 
of amago in 14 sections in the Ogata River and its tributary, the Kohbaru Stream, from 
January to April in 2005. Closed inverted triangles: estimated dates when cumulative 
water temperature reached 800°C from November 1, 2004 (amago fry have been 
reported to emerge from the spawning redd at 800°C). Open circles: first survey dates; 
open triangles: second survey dates; two surveys were conducted for each section at 
intervals of 11–32 days.
1 䕰 䕿 䕧
2 䕰 䕿 䕧
3 䕰 䕿 䕧
4 䕰 䕿 䕧
5 䕰 䕿 䕧
6 䕰 䕿 䕧
7 䕰 䕿 䕧
8 䕰 䕿 䕧䕧
9 䕰 䕿䕿 䕧
10 䕰 䕿 䕧
11 䕰 䕿 䕿 䕧䕧
12 䕰 䕿䕿 䕧 䕧
13 䕰 䕿 䕧
14 䕿䕰 䕧







Fig. 3-3. Longitudinal distribution of newly emerged fry of amago observed in a 16.4 
km stretch of the Ogata River and its tributary, the Kohbaru Stream, in the first (top) 
and second (bottom) surveys, conducted from 7 January to 28 March 2005 and from 21 
January to 17 April 2005, respectively (see Fig. 2). Amago fry counted by snorkelers 
moving upstream (Sections 1–14). Arrows in Sec. 6 and 14 indicate locations of water 
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Fig. 3-4. Longitudinal changes in density of post-fry amago in 14 sections established 
in the Ogata River and its tributary, the Kohbaru Stream, in October 2003, February 


































Fig. 3-5. Relationship between density of newly emerged fry (surveyed from 7 January 
to 28 March, 2005) and that of post-fry amago (density assessed in August 2004) in 14 
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al., 2005㸧㸬ࡲࡓ୍⯡ⓗ࡟㸪ୗὶഃࡣୖὶഃࡼࡾࡶ᭱㧗Ỉ ࡀ㧗ࡃ㸦Vannote et al., 
1980㸧㸪㏆ᖺࡢ ᬮ໬ഴྥࢆ⪃៖ࡍࡿ࡜㸦㇂ཱྀ࣭୰㔝㸪2000㸧㸪Ἑᕝᛶࢧࢣ⛉㨶
㢮ࡢ⏕ᜥᇦୗὶഃ࡟࠾ࡅࡿಖㆤࡸቑṪࡣ㸪ୖὶ㒊ࡼࡾࡶᅔ㞴࡛ษ㏕ࡋࡓၥ㢟࡜
࠸࠼ࡿ㸦Aarts and Nienhuis, 2003㸧㸬ࡇࢀࡽࡢቑṪᡭἲࢆຠᯝⓗ࡟ᶵ⬟ࡉࡏࡿࡓ
ࡵ࡟ࡣ㸪ᑐ㇟㨶✀ࡢୗὶഃỈᇦ࡟࠾࠸࡚㸪ᾋୖ⛶㨶ࡢ⏕ᜥሙᡤ฼⏝࡟㛵ࡍࡿ▱
ぢࢆ཰㞟ࡍࡿࡇ࡜ࡀᚲせ࡛࠶ࡿ㸦Kramer et al., 1997㸧㸬
ࢧࢣ⛉㨶㢮ࡢᾋୖ⛶㨶ࡢ⏕ᜥሙᡤ฼⏝࡟ࡘ࠸࡚㸪ᅜෆ࡛ࡣ࢔࣐ࢦ
Oncorhynchus masou ishikawae㸦ྡ㉺࡯࠿㸪1988㸧㸪ࢧࢡ࣐ࣛࢫ Oncorhynchus masou
masou㸦Nagata and Yanai, 2002㸧࡟㛵ࡍࡿሗ࿌ࡀ࠶ࡾ㸪࡜ࡶ࡟ὸࡃὶ㏿ࡀᑠࡉ࠸
ᓊἢ࠸ࡢሙᡤࢆ฼⏝ࡍࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ㸬ࡓࡔࡋ㸪ࡇࢀࡽࡢ◊✲ࡣἙᕝࡢ




ᙇࡍࡿࡇ࡜ࡣ୙㐺ᙜ࡞ሙྜࡀ࠶ࡿ㸦Fausch et al., 1988㸹୰ᮧ㸪1989㸧㸬ࡲࡓ㸪ᚤ
⏕ᜥሙᡤࢫࢣ࣮ࣝࡢ◊✲࡛ࡣ㸪㨶㢮ࡢᐃ఩Ⅼ࡟࠾ࡅࡿỈ῝ࡸὶ㏿ࡀ᫂ࡽ࠿࡟࡞
ࡿࡀ㸦Bozek and Rahel, 1991㸹Inoue et al., 1997㸧㸪ࡑ࠺ࡋࡓᚤ⏕ᜥሙᡤࢆἙᕝෆ
࡛࡝࠺㓄⨨ࡍ࡭ࡁ࠿࡟ࡘ࠸࡚ࡣ㸪ࡼࡾୖ఩ࡢࢫࢣ࣮ࣝࡢ᝟ሗࡀᚲせ࡛࠶ࡿ









㢮ࡢຍධ㔞ࡣᖺኚືࡀ኱ࡁࡃ㸦Nakano and Nagoshi, 1985㸹ஂಖ⏣࡯࠿㸪2001㸧㸪
ࢧࢡ࣐ࣛࢫ࡜ࢱ࢖ࢭ࢖ࣚ࢘ࢧࢣ Salmo salar ࡢᾋୖ⛶㨶࡛ࡣᐦᗘ౫Ꮡⓗ࡞⛣ື











25 km໭ᮾ᪉ྥ࡟ὶୗࡋ㸪Ἑཱྀ࠿ࡽ⣙ 52 kmᆅⅬࡢ኱㔝ᕝ࡟ὶධࡍࡿ㸬ᮏ◊✲
࡛ࡣ㸪⚄ཎᕝ࡜ࡢྜὶⅬ࠿ࡽ⣙ 1,800 mୗὶࡢྲྀỈሖሐ㸦ⴠᕪ⣙ 1.4 m㸪㨶㐨࡞
ࡋ㸧ࢆᇶⅬ࡜ࡋ㸪⣙ 1,400 mୖὶࡢ⮬↛⁪㸦ⴠᕪ⣙ 11 m㸧ࡲ࡛ࢆㄪᰝỈᇦ࡜ࡋ
ࡓ㸦Fig. 4-1㸧㸬Ἑᕝᙧែᆺࡣ Aa-Bb⛣⾜ᆺ㸦ྍඣ㸪1978㸧㸪ᶆ㧗ࡣ 280–290 m㸪
Ἑᗋ໙㓄ࡣ 0.7%㸦1/140㸧࡛ ࠶ࡾ㸪࢔࣐ࢦ௨እ࡟ࢱ࢝ࣁࣖ Phoxinus oxycephalus㸪
࢘ࢢ࢖ Tribolodon hakonensis㸪࣒࢝࣡ࢶ Candidia temminckiiࡀከࡃ⏕ᜥࡍࡿ㸦ᮌ
ᮏ࡯࠿㸪2015㸧㸬ㄪᰝᮇ㛫୰㸪ᮏㄪᰝỈᇦ࡛࢔࣐ࢦ⛶㨶ࡣᨺὶࡉࢀ࡞࠿ࡗࡓ㸬2007
ᖺ 1᭶࡟㸪ㄪᰝỈᇦࡢἢᓊ࡟ᇶⅬ࠿ࡽ 25 m࠾ࡁ࡟ࣛࢵ࣮࢝ࢫࣉ࣮࡛ࣞ␒ྕࢆ
グࡋ࡚ᶆⅬ࡜ࡋ㸪ᶆⅬ࡛༊ษࡽࢀࡓ 25 mࡢὶ㊰ࢆ 1 ༊⏬㸦section㸧࡜ࡋ࡚ 56
ಶࡢ༊⏬㸦ྜィ 1,400 m㸧ࢆタࡅࡓ㸬ྛ༊⏬ࡣ㸪ᇶⅬ࠿ࡽୖὶ᪉ྥ࡟␒ྕࢆ௜
ࡋ࡚༊⏬ 1࠿ࡽ༊⏬ 56࡜ࡋࡓ㸬1༊⏬ࡢ㛗ࡉࢆ 25 m࡜ࡋࡓ⌮⏤ࡣ㸪୍⯡ⓗ࡟
ྛὶ㊰༢఩㸦℩㸪ῡ➼㸧ࡢ㛗ࡉࡀᖹᆒỈ㠃ᖜ௨ୖ࡛࠶ࡾ㸦Bisson et al., 2006㸧㸪
ᅜෆࡢἙᕝ୰ὶᇦ࡛ࡣ⣙ 1.5–3.5ಸ࡛࠶ࡿࡇ࡜㸦ⴛሙ࡯࠿㸪2003a㸧㸪࠾ࡼࡧᮏㄪ







ࡢሙᡤࢆዲࡴ㸦ྡ㉺࡯࠿㸪1988㸹Nagata and Yanai, 2002㸧ࡇ࡜࠿ࡽ㸪Ỉ㝿࠿ࡽ
⣙ 40 cmࡢ఩⨨࡛ ᐃࡋࡓ㸬࡞࠾㸪῝࠸ሙᡤ࡛ࡣᦠᖏࣉࣟ࣌ࣛᘧὶ㏿ィ㸦3631
ᆺ㸪ᶓἙ㟁ᶵ㸧࡟ࡼࡿ ᐃࡀ୙ྍ⬟࡛࠶ࡗࡓࡓࡵ㸪࢔࣐ࢦ࠾ࡼࡧࢧࢡ࣐ࣛࢫࡢ
ᾋୖ⛶㨶࡛ሗ࿌ࡉࢀ࡚࠸ࡿᐃ఩Ỉ 㸦῝⣙ 20 cm㸹ྡ ㉺࡯࠿㸪1988㸹Nagata and Yanai, 
2002㸹ⱝᯘ࡯࠿㸪2003㸧ࢆཧ⪃࡟㸪40 cmᮍ‶ࡢỈ῝࡛ࡣ 60%Ỉ῝㸪40 cm௨
ୖ࡛ࡣỈ㠃࠿ࡽ 24 cmࡢὶ㏿ࢆ ᐃࡋࡓ㸬ࡲࡓ㸪Ỉ㠃ࡢⓑἼ❧ࡕ࡟ᇶ࡙࠸ 㸦࡚ྍ



















࠶ࡿ㸦ྍඣ㸪1978㸹ⴛሙ࡯࠿㸪2002㸹Bisson et al., 2006㸧㸬ࡑࡇ࡛㸪௨ୗࡢᇶ‽
࡟ࡼࡾྛ༊⏬ࢆᖹ℩㸦G: glide㸧㸪ᖹ℩–᪩℩㸦GR: glide-riffle㸧㸪᪩℩㸦R: riffle㸧㸪






























 2007–2009 ᖺࡢ 1–3 ᭶࡟」ᩘᅇࡢ₯Ỉ┠どほᐹࢆ⾜࠸㸪࢔࣐ࢦᾋୖ⛶㨶ࡢศ
ᕸࢆㄪ࡭ࡓ㸬ᮏ◊✲࡛ࡣ㸪ஂಖ㸦1980㸧ࢆཧ⪃࡟㸪ὸࡃὶ㏿ࡀᑠࡉ࠸ᓊἢ࠸ࡢ
ሙᡤࢆ฼⏝ࡍࡿ඲㛗 5–6cmࡲ࡛ࡢಶయࢆᾋୖ⛶㨶࡜ᐃ⩏ࡋࡓ㸬2007ᖺ࡟ࡣほᐹ
ྍ⬟ᮇ㛫ࢆᢕᥱࡍࡿࡓࡵ࡟ 1᭶ึ᪪࠿ࡽ 3᭶ୗ᪪࡟ 1ᅇ/㐌ࡢ㢖ᗘ࡛ 11ᅇࡢㄪ
ᰝࢆ⾜࠸㸪ᾋୖ⛶㨶ࡀᙜヱᮇ㛫ෆ࡟ほᐹࡉࢀࡿࡇ࡜ࢆ☜ㄆࡋࡓ㸬୍᪉㸪ྠᖺ 3
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᭶ᮎ࡟᪩℩ὶᚰ㒊࡟⏕ᜥࡋ࡚࠸ࡓ⛶㨶ࡢ඲㛗ࡣ 4.7–8.3㸦6.5 ± 1.0㸧cm࡛࠶ࡾ㸦n
= 17㸹඲㛗 ᐃᚋ࡟ࡍ࡭࡚ᨺὶ㸹ᮌᮏ࡯࠿㸪ᮍⓎ⾲㸧㸪ࡇࡢ᫬ᮇ࡟㸪Ỉ῝࡜ὶ㏿
ࡀ኱ࡁ࡞ὶᚰ㒊࡬ࡢᚤ⏕ᜥሙᡤኚ໬㸦ྡ㉺࡯࠿㸪1988㸹Nagata and Yanai, 2002㸹
ⱝᯘ࡯࠿㸪2003㸧ࡀ⏕ࡌࡿ࡜᥎ᐃࡉࢀࡓ㸬ࡋࡓࡀࡗ࡚㸪2008 ᖺ࡜ 2009 ᖺࡢㄪ












ࡲࡓ㸪2008–2009 ᖺࡢ₯Ỉ┠どほᐹ᫬࡟ࡣ㸪┠┒௜ࡁሷࣅ⟶㸦⣙ 1 m㸧ࢆ⏝࠸
࡚ᾋୖ⛶㨶ᐃ఩Ⅼࡢ඲Ỉ῝㸦௨ୗ㸪ᐃ఩Ỉ῝㸧ࢆ 1 cm༢఩࡛ ᐃࡋࡓ㸬ᐃ఩Ỉ





























࡟ຍ࠼㸪࣋ࢫࢺࣔࢹࣝ࡜ࡢ AIC ᕪ㸦'AIC㸧ࡀ 2 ᮍ‶ࡢࣔࢹࣝࢆࡍ࡭࡚⪃៖ࡋ
࡚᥎ᐃࡋࡓ㸦Burnham and Anderson, 2002㸧㸬௨ୖࡢゎᯒࡣ⤫ィࢯࣇࢺ R㸦R




 ⏘༸ᗋࡣ 2006ᖺ⛅࡟ 4༊⏬㸦16㸪23㸪33㸪36㸧㸪2007ᖺ⛅࡟ 3༊⏬㸦12㸪21㸪
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36㸧㸪2008 ᖺ⛅࡟ 3 ༊⏬㸦27㸪36㸪51㸧࡛☜ㄆࡉࢀ㸪ྛ༊⏬ࡢὶ㊰༢఩ࢱ࢖ࣉ
ࡣῡ–ᖹ℩㸦༊⏬ 16㸪23㸪36㸪51㸧㸪ᖹ℩–᪩℩㸦༊⏬ 12㸪27㸧㸪ᖹ℩㸦༊⏬ 21㸧㸪
ῡ㸦༊⏬ 33㸧࡛࠶ࡗࡓ㸦Figs. 4-2–4-4㸧㸬ྛ༊⏬ࡢ⏘༸ᗋ࠿ࡽࡢ㊥㞳ࡣ 0–650 m
㸦3ᖺ㛫ࡢᖹᆒ್ ± ᶆ‽೫ᕪ = 223 ± 165 m㸧࡜ィ⟬ࡉࢀࡓ㸦Table 4-1㸧㸬ㄪᰝ
᪥ࡈ࡜ࡢ࢔࣐ࢦᾋୖ⛶㨶ࡢಶయᩘࡣ 2007ᖺ࡟ 50–730ಶయ㸪2008ᖺ࡟ 5–70ಶ
య㸪2009ᖺ࡟ 60–575ಶయ࡜ኚືࡋࡓࡀ㸪ㄪᰝᖺෆ࡛ࡣ 1᭶ᮎ–2᭶୰᪪࡟ᴟ኱
࡟㐩ࡍࡿඹ㏻ࡢ⤒᫬ኚ໬ࢆ♧ࡋࡓ㸦Figs. 4-2–4-4㸧㸬ᕥྑᓊࡢ༊⏬࠶ࡓࡾࡢ⛶㨶




ࡣ㸪 2008 ᖺ࡟ 0.07–0.6 m ࡢ⠊ᅖ࡟࠶ࡾ⤒᫬ⓗ࡟᭷ព࡟ቑຍࡋࡓࡀ
㸦Jonckheere-Terpstra᳨ᐃ㹙ᑐ❧௬ㄝ㸸༢ㄪቑຍ㹛㸪JT = 1,526㸪P = 0.003㸧㸪2009
ᖺ ࡟ ࡣ 0.03–4.0 m ࡜ ᗈ ⠊ ᅖ ࡟ ࠾ ࡼ ࡧ ⤒ ᫬ ⓗ ࡟ ᭷ ព ࡟ ῶ ᑡ ࡋ ࡓ
㸦Jonckheere-Terpstra᳨ᐃ㹙ᑐ❧௬ㄝ㸸༢ㄪῶᑡ㹛㸪JT = 387,813㸪P = 0.023㸹Table 
4-2㸧㸬2007ᖺ 3᭶࡟༊⏬ 10㸦᪩℩–ῡ㸧㸪11㸦᪩℩㸧㸪26㸦᪩℩–ῡ㸧࡛ ᐃࡋࡓ
ᐃ఩Ⅼࡢὶ㏿ࡣ 0.7–19.7㸦9.4 ± 9.6㸧cm/s㸪Ỉ῝ࡣ 12–18㸦14.3 ± 0.3㸧cm࡛࠶ࡗ
ࡓ㸬
ᾋୖ⛶㨶ಶయᩘ࡜⎔ቃせᅉࡢ㛵ಀ












㊰༢఩ࢱ࢖ࣉࡢಀᩘࡢᖹᆒ್㸦2007ᖺ㸸0.57 ± 0.37㸹2008ᖺ㸸0.93 ± 0.56㸹2009
ᖺ㸸-0.08 ± 0.68㸧ࡣ᭷ព࡟␗࡞ࡾ㸦୍ඖ㓄⨨ศᩓศᯒ㸪P < 0.001㸧㸪2009ᖺ࡟
ࡣ㸪2007ᖺ࡜ 2008ᖺ࡟ẚ࡭᭷ព࡟ప࠸್ࢆ♧ࡋࡓ㸦Tukeyἲ࡟ࡼࡿከ㔜ẚ㍑㸸











࡟࠾ࡅࡿᑠࡉ࡞ὶ㏿ᇦࡢ฼⏝㸦ྡ㉺࡯࠿㸪1988㸹Nagata and Yanai, 2002㸧࡜▩
┪ࡍࡿࡼ࠺࡟ぢ࠼ࡿ㸬ࡓࡔࡋ㸪ࢱ࢖ࢭ࢖ࣚ࢘ࢧࢣ࡛ࡣ㐣ᑠ࡞ὶ㏿ࡀ㑊ࡅࡽࢀ
㸦Girard et al., 2004㸧㸪ὶ㏿ࡀ㐣ᑠ࡞ᐃ఩Ⅼࡢಶయࡣ⛣ືࡋࡸࡍ࠸㸦Steingrímsson 
and Grant, 2003㸧㸬ࡲࡓ㸪」ᩘࡢ✵㛫ࢫࢣ࣮࡛ࣝࢧࢣ⛉㨶㢮ࡢ⏕ᜥሙᡤࢆㄪ࡭ࡓ
◊✲࡛ࡣ㸪ᐃ఩Ⅼࡢὶ㏿ࡣᑠࡉ࠸ࡀ㸪ࡼࡾୖ఩ࡢࢫࢣ࣮࡛ࣝࡣ኱ࡁ࡞ὶ㏿ࢆᣢ
ࡘሙᡤ࡟㏆᥋ࡍࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ㸦Bozek and Rahel, 1991㸹Inoue and Nakano, 
1999㸧㸬ࡑࡢࡼ࠺࡞ᚤ⏕ᜥሙᡤࡣ㸪㏿࠸ὶࢀ࡟㏆᥋ࡋࡓᕝᓊࡸ᪩℩ෆ㒊ࡢ㸪᳜ ≀





࡯࠿㸪1988㸹Nagata and Yanai, 2002㸹ⱝᯘ࡯࠿㸪2003㸧ࡢ⠊ᅖෆ࡟࠶ࡗࡓ㸬௨
ୖࡢࡇ࡜࠿ࡽ㸪ὶ㊰༢఩ࢫࢣ࣮ࣝ࡟࠾ࡅࡿ᪩℩࿘㎶ࡢ༊⏬ࡢ฼⏝ࡣ㸪ᚤ⏕ᜥሙ
ᡤࢫࢣ࣮ࣝ࡟࠾ࡅࡿᑠࡉ࡞ὶ㏿ᇦࡢ฼⏝࡜▩┪ࡏࡎ㸪ࡴࡋࢁ㸪ዲ㐺࡞ᚤ⏕ᜥሙ
ᡤ࡛࠶ࡿࠕ㏿࠸ὶࢀ࡟㏆࠸⦆ὶ㒊ศ㸦Bozek and Rahel, 1991㸹Inoue and Nakano, 













࢘ࢺ㸦Bozek and Rahel, 1991㸧㸪ࢱ࢖ࢭ࢖ࣚ࢘ࢧࢣ㸦Foldvik et al., 2010㸹Teichert et 
al., 2011㸧➼࡛ሗ࿌ࡀ࠶ࡿ㸬ᾋୖ⛶㨶ࡀ⏘༸ᗋ௜㏆࡟ከ࠸⌮⏤ࡣ㸪ప࠸㐟Ὃ⬟ຊ
㸦Moore and Gregory, 1988㸹┿ᒣ㸪1992㸧ࡢࡓࡵ࡜ࡶ⪃࠼ࡽࢀࡿࡀ㸪Ỉὶ࡟ࡼࡿ
ཷືⓗ࡞ὶୗࡣ㸪㐟Ὃ⬟ຊ࡜↓㛵ಀ࡟ྍ⬟࡛࠶ࡿࡇ࡜࠿ࡽ㸦Einum et al., 2011, 
2012㸧㸪ࢱ࢖ࢭ࢖ࣚ࢘ࢧࢣ࡛ࡣ⛣ື࡟ࡼࡗ࡚ዲ㐺࡞ᚤ⏕ᜥሙᡤ࡟฿㐩࡛ࡁࡿಖド
ࡀ࡞࠸ࡓࡵ㸪ࡲࡓࡣ௚✀࠾ࡼࡧྠ✀㧗㱋㨶࡟ࡼࡿ⿕㣗ࣜࢫࢡࡀ኱ࡁ࠸ࡓࡵ࡟㸪
⛶㨶ࡣ⏘༸ᗋ௜㏆࠿ࡽ⛣ືࡋ࡞࠸࡜᥎ ࡉࢀ࡚࠸ࡿ㸦Foldvik et al., 2010㸹Einum 




























ࡓࡔࡋ㸪༊⏬ 37–47ࡢ⛶㨶ಶయᩘࡣ 2–3᭶࡟࠿ࡅ࡚ᛴῶࡋ࡚࠸ࡓ㸦Fig. 4-4㸧㸬
ࡲࡓ㸪ࢧࢣ⛉㨶㢮ࡢᾋୖ⛶㨶ࡢᐃ఩Ỉ῝ࡣᡂ㛗࡟క࠸ቑ኱ࡍࡿࡇ࡜ࡀ▱ࡽࢀ㸦ྡ
61







and Gregory, 1988㸧㸬ᮏㄪᰝỈᇦ࡛ࡶ㸪༊⏬ 37࠿ࡽୖὶഃࡣ୧ᓊࡀษࡾ❧ࡕỈ῝
ࡀ኱ࡁ࡞Ἑ㐨⊃✽㒊ࡢᬒほࢆ♧ࡍࡇ࡜࠿ࡽ㸪2009ᖺ 2᭶࡟༊⏬ 37–47࡛☜ㄆࡉ
ࢀࡓ⛶㨶ࡣ㸪3᭶࡟࠿ࡅ࡚ୗὶ᪉ྥ࡟⛣ືࡋࡓྍ⬟ᛶࡀ⪃࠼ࡽࢀࡿ㸬





࠶ࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ㸦Moor and Gregory, 1988㸹ර⸨࡯࠿㸪1992㸹Nagata and 
Yanai, 2002㸧㸬ࡉࡽ࡟㸪ࡇࡢㄪᰝᖺ࡟ࡣ༊⏬ 51ࡼࡾୖὶ࡛࢔࣐ࢦᾋୖ⛶㨶ࡀ☜











ࡢỈᇦෆ࡟␗࡞ࡿᙧ࡛ᡂ❧ࡍࡿ࡜ᣦ᦬ࡉࢀ࡚࠸ࡿ㸦Bozek and Rahel, 1991㸧㸬ᮏ
ㄪᰝỈᇦࡢ࢔࣐ࢦᾋୖ⛶㨶ࡢᚤ⏕ᜥሙᡤ᮲௳㸦ᐃ఩ⅬࡢỈ῝࡜ὶ㏿㸧ࡶ㸪ὶୗ
⛣ືࡀ᥎ᐃࡉࢀࡓ 2009ᖺࢆ㝖ࡃ࡜㸪ୖ ὶᇦ࡟࠾ࡅࡿ࢔࣐ࢦࡸࢧࢡ࣐ࣛࢫࡢᾋୖ
⛶㨶㸦ྡ㉺࡯࠿㸪1988㸹Nagata and Yanai, 2002㸧࡜ྠᵝ࡛࠶ࡗࡓ㸦Table 4-2㸧㸬















2000㸧㸪ㆤᓊࡸᗋᅛᕤ➼࡟ࡼࡿἙ㐨ࡢᅛᐃ㸦Yoshimura et al., 2005㸧➼࡟ࡼࡾ㸪
℩࣭ῡᵓ㐀ࡀᾘኻࡍࡿ㸬℩࣭ῡᵓ㐀ࡣᾋୖ⛶㨶ࡢ⏕ᜥሙᡤࡔࡅ࡛࡞ࡃ㸪⦾Ṫࢆ
ྵࡴࢧࢣ⛉㨶㢮ࡢ⏕ά඲⯡ࢆつᐃࡍࡿࡇ࡜࠿ࡽ㸦๓ᕝ㸪2000㸧㸪ࡍ࡭࡚ࡢಖ඲ᑐ







పῶࡍࡿ▼ࡸ᳜≀᳜⏕ࢆᩚഛࡋࠕ㏿࠸ὶࢀ࡟㏆࠸⦆ὶ㒊ศ㸦Bozek and Rahel, 
1991㸹Inoue and Nakano, 1999㸧ࠖ ࢆ⏕ᡂࡍࡿࡇ࡜ࡀ㔜せ࡜࠸࠼ࡿ㸬᭱ᚋ࡟㸪ࢧࢣ
⛉㨶㢮ࡢᾋୖ⛶㨶ࡢὶୗ⛣ືࡣᐦᗘ౫Ꮡⓗ࡟⏕ࡌࡿࡇ࡜࠿ࡽ㸦Nagata, 2002㸹
































































Fig. 4-2. See the next page for figure caption because of its length.
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Fig. 4-2. Longitudinal distribution of newly emerged fry of red-spotted masu salmon in 
a 1,400 m stretch of the Ogata River based on 11 weekly snorkeling surveys from 10 
January to 20 March in 2007. Fry were counted by divers moving upstream. Open 
circles represent the number of fry observed along both banks. Asterisks show the 
locations of spawning redds. Other notations are the same as those in Fig. 4-1.
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n = 5 (17 Jan.)
n = 26 (11 Mar.)






Fig. 4-3. Longitudinal distribution of newly emerged fry of amago in a 1,400 m stretch 
of the Ogata River based on three snorkeling surveys each on 17 January, 15 February, 
and 11 March in 2008. Notations are the same as those in Fig. 4-2.
68
Fig. 4-4. Longitudinal distribution of newly emerged fry of amago in a 1,400 m stretch 
of the Ogata River based on five snorkeling surveys each on 14 January, 10 and15 
February, 2 and17 March in 2009. Notations are the same as those in Figs. 4-2.
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Table 4-1. Environmental characteristics of 56 sections (25 m long 
each) surveyed in the Ogata River. B/H: Width-depth ratio; DFR: 
distance from spawning redds.
*Wetted width and maximum depth were not used for generalized 
linear mixed model due to multicollinearity but used for calculating 
the width-depth ratios (B/H).
Environmental variables
Depth (m) Right 0.64 ± 0.77 0.05 – 3.42
Left 0.79 ± 0.94 0.05 – 3.84
Velocity (cm/s) Right 21.8 ± 29.7 0.06 – 134
Left 10.8 ± 16.2 0.06 – 89.1
Vegitation cover (%) Right 0.05 ± 0.12 0 – 0.68
Left 0.22 ± 0.4 0 – 1.0
Wetted width (m) * 12.7 ± 6.01 2.63 – 32
Maximum depth (m) * 1.65 ± 1.09 0.29 – 4.55
B/H* 12.7 ± 10.9 1.12 – 59.5
DFR (m) 2007 213 ± 163 0 – 600
2008 222 ± 157 0 – 600
2009 235 ± 175 0 – 650
Rangemean ± sd
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Table 4-2. Water depth at focal points of newly emerged 
fry of red-spotted masu salmon in the Ogata River from 
January to March in 2008 and 2009.
2008 17 Jan. 0.21 ± 0.13 0.08 – 0.42
15 Feb. 0.20 ± 0.11 0.07 – 0.60
11 Mar. 0.29 ± 0.14 0.07 – 0.55
2009 14 Jan. 0.48 ± 0.77 0.05 – 4.00
10 Feb. 0.50 ± 0.49 0.04 – 4.00
15 Feb. 0.30 ± 0.29 0.03 – 4.00
2 Mar. 0.38 ± 0.28 0.08 – 2.00
17 Mar. 0.37 ± 0.30 0.10 – 2.00































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































࡚࠸ࡿ㸦Kimura and Nakamura, 1961㸧㸬ࢃࡀᅜ࡛ࡣ㸪1970ᖺ௦௨㝆㸪㈨※ቑṪࡢ
ࡓࡵࡢ㣴Ṫ㨶ࡢᨺὶࡀ┒ࢇ࡟⾜ࢃࢀ࡚ࡁࡓ㸦❧ᕝ࣭ᮏⲮ㸪1976㸧㸬ࡑࡢࡓࡵ⌧ᅾ
࡛ࡣ㸪㑇ఏⓗ࡟⣧⢋࡞࢔࣐ࢦಶయ⩌ࡣ⁪ࡸࢲ࣒࡟ࡼࡗ࡚㝸㞳ࡉࢀࡓ※ὶ㒊ࡔࡅ
࡟⏕ᜥࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Kawamura et al., 2007㸧㸬࢔࣐ࢦࡢศᕸ༡す
➃࡛࠶ࡿ஑ᕞ࡛ࡣ㸪࡯ࡰࡍ࡭࡚ࡢ࢔࣐ࢦࡀἙᕝᆺಶయ⩌࡜ࡋ࡚Ἑᕝୖὶᇦ࡟⏕
ᜥࡋ࡚࠸ࡿ㸦Kimura, 1989㸧㸬ࡑࢀࡽἙᕝᆺಶయ⩌ࡣἙᕝෆ࡛኱ࡁࡃ⛣ືࡋ࡞࠸
ࡇ࡜ࡀ▱ࡽࢀ࡚࠾ࡾ㸦Nakano et al., 1990㸧㸪ࡑࡢ㧗࠸ᐃఫᛶࡣಶయ⩌㛫ࡢ㑇ఏⓗ
஺ὶࢆไ㝈ࡍࡿ࡜࡜ࡶ࡟㸦Yamamoto et al., 2004㸧㸪ᒁᡤ㐺ᛂࢆࡶࡓࡽࡍ࡜ண᝿
ࡉࢀࡿ㸦Garcia de Leaniz et al., 2007㸹Kikko et al., 2008㸹Drinan et al., 2012㸧㸬㣴
Ṫ㨶ࡢᨺὶࡣ㸪㔝⏕ಶయ⩌ࡢ୰࡟㐺ᛂⓗ࡛࡞࠸㑇ఏᏊࢆὶධࡉࡏ㸪␗⣔஺㓄ᙅ






ࡸ㑇ఏᏊᆺ㢖ᗘࡢẚ㍑࠿ࡽ᥎ᐃ࡛ࡁࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸦Kawamura et al., 









ࢀࡓ㸦Kimura and Nakamura, 1961㸧㸬ࡑࡢᚋ㸪ᮏᕞ࡜ᅄᅜ࠿ࡽ 6ࡘࡢ࢖࣓࣡ಶయ
⩌ࡀ㸪㏻ᖖࡢ࢔࣐ࢦ࠶ࡿ࠸ࡣ࣐࣓ࣖ࡜࡜ࡶ࡟Ⓨぢࡉࢀ࡚࠸ࡿ㸦Kimura 1989㸹
Kano et al., 2010㸧㸬⌧ᅾ㸪࢖࣓࣡ࡣ࢔࣐ࢦ࡜ࡢ஺㓄ᐇ㦂㸦ᒣෆ㸪1982㸹ᚨග㸪2003㸧
࡟ᇶ࡙ࡁ㸪ྠᡤⓗ࡟⏕ᜥࡍࡿ㏻ᖖࡢ࢔࣐ࢦ࠶ࡿ࠸ࡣ࣐࣓ࣖࡢ↓ᩬᆺ✺↛ኚ␗య




























㙚ῡࡢ⁪㸦ⴠᕪ 16 m㸧࠿ࡽ 400 mୖὶࡢῡࡲ࡛࡛࠶ࡗࡓࡀ㸪1998ᖺ 5᭶࡟⏕







 ⚄ཎᕝ࡛ࡣ㸪2005ᖺ 9᭶࡟᭱ୖὶ㒊ࡢ Section 7㸦Fig. 5-1㸧࡟࠾࠸࡚࢔࣐ࢦ
63 ಶయ㸦KOH-7A ࡜⾲グ㸪௨ୗྠᵝ㸧ࢆ㣵㔮ࡾ࡟ࡼࡾ᥇ᤕࡋࡓ㸦Table 5-1㸧㸬





㨶ࡢ᥇㞟ࢆྍ⬟࡞㝈ࡾᅇ㑊ࡍࡿࡓࡵ㸪ㄪᰝ༊ 1 km࡟ࡘࡁ 10ಶయ㸪୍ࡘࡢ⩌ࢀ
࠿ࡽࡣ 1ಶయࢆ㝈ᗘ࡜ࡋ࡚᥇㞟ࢆ⾜ࡗࡓ㸬
 Ἴᮌྜᕝࡢ࣓ࣥࣀࢶࣛ㇂࡛ࡣ㸪2005ᖺ 3–6᭶࡟㙚ῡࡢ⁪ࡼࡾୖὶഃࡢᮏ᮶ࡢ
⏕ᜥᇦ࡛࢖࣓࣡ 10ಶయࢆ㸪2008ᖺ 2᭶࡟⛣᳜ᨺὶ༊㛫࠿ࡽ࢖࣓࣡ 13ಶయࢆ㣵
㔮ࡾ࡟ࡼࡾ᥇ᤕࡋࡓ㸦ྜィ 23ಶయ㸸MEN㸧㸬᥇ᤕ༊㛫ࡢὶ⛬ࡣ⣙ 1 km࡛㸪㙚
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ῡࡢ⁪࡟ࡼࡾୗὶഃỈᇦ࡜᏶඲࡟㝸㞳ࡉࢀ࡚࠸ࡿ㸬㙚ῡࡢ⁪ࡼࡾୖὶഃࡢ࢖࣡
࣓ࡢ㞟ᅋࢧ࢖ࢬࡣ㸪2005ᖺ 6᭶࡜ 2008ᖺ 5᭶࡟࡜ࡶ࡟⣙ 500ಶయ࡜᥎ᐃࡉࢀ
ࡓ㸦ᬒᖹ㸪2009㸧㸬
 Ἴᮌྜᕝࡢࡲࢇࡾࡻ࠺㇂࡛ࡣ㸪2007ᖺ3᭶࡟࣓ࣥࣀࢶࣛ㇂࡜ࡢྜὶⅬ࠿ࡽ200
m ୖὶࡢሖሐ࠿ࡽࣄ࣮ࣂࢳࡢ⁪ࡲ࡛ࡢ༊㛫࡛࢔࣐ࢦ 20 ಶయ㸦MAN㸧ࢆ㣵㔮ࡾ
















 ౪ヨヨᩱ࠿ࡽ DNeasy Tissue Kit㸦Qiagen, Hilden, Germany㸧ࢆ⏝࠸࡚඲ DNA
ࢆᢳฟࡋࡓ㸬Kawamura et al.㸦2007㸧࡟ᚑ࠸㸪ࢩࢺࢡ࣮࣒ࣟ b ࠿ࡽ 12S rRNA
㸦tRNA-Thr㸪tRNA-Pro㸪ㄪ⠇㡿ᇦ࠾ࡼࡧ tRNA-Pheࢆྵࡴ㸧ࡲ࡛ࡢ⣙ 2.0 kbࡢ
DNA᩿∦㸦D-loop㡿ᇦ㸧㸪࠾ࡼࡧ 16S rRNA࠿ࡽ tRNA-Met㸦tRNA-Leu㸪NADH
subunit 1 㡿ᇦ㸪tRNA-Ile࠾ࡼࡧ tRNA-Glnࢆྵࡴ㸧ࡲ࡛ࡢ⣙ 2.0 kbࡢ DNA᩿
∦㸦ND1 㡿ᇦ㸧ࢆ PCR ࡟ࡼࡾቑᖜࡋࡓ㸬ࣉࣛ࢖࣐࣮ࢭࢵࢺࡣ㸪D-loop 㡿ᇦ࡟
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ࡘ࠸࡚ CB3R-/ ƍ-CAY ATY MAR CCM GAA TGR TAT TT-ƍ࡜ 12SAR-H
ƍ-ATA RTR GGG TAT CTA ATC CYA GTT-ƍ㸧㸦Palumbi et al., 1991㸧㸪ND1㡿ᇦ࡟
ࡘ࠸࡚ࡣ ƍ-ACC CCG CCT GTT TAC CAA AAA CAT-ƍ࡜ ƍ-GGT ATG AGC CCG 
ATA GCT TA-ƍ㸦Hall and Nawrocki, 1995㸧ࢆ⏝࠸ࡓ㸬PCR཯ᛂᾮࡣ 1ಸ⃰ᗘࡢ
GeneAmp PCR Gold Buffer㸪0.1 mMࡢ dNTPs㸪2 mMࡢMgCl2㸪ȝ0ࡢྛࣉ
ࣛ࢖࣐࣮㸪0.5 Uࡢ AmpliTaq Gold DNA polymerase㸦Applied Biosystems㸧㸪ȝO
ࡢ⁛⳦⵨␃Ỉ࠾ࡼࡧ 10–50 ngࡢᢳฟ DNAࢆΰྜࡋࡓ  ȝOࡢ⣔࡜ࡋ㸪PCR཯
ᛂ᮲௳ࡣ㸪GeneAmp PCR System 2720㸦Applied Biosystems, Foster City, CA, USA㸧
ࢆ⏝࠸࡚㸪95ºC ࡛ 10 ศ㛫ࡢึᮇ⇕ኚᛶᚋ㸪⇕ኚᛶ ɋ ⛊㸪࢔ࢽ࣮ࣜࣥࢢ
55ºC/30⛊㸪ఙ㛗཯ᛂ 72ºC/2ศ㛫ࡢࢧ࢖ࢡࣝࢆ 35ᅇ⧞ࡾ㏉ࡋࡓࡢࡕ㸪᭱⤊ఙ㛗
཯ᛂࢆ 72ºC/10ศ㛫࡜ࡋࡓ㸬ᚓࡽࢀࡓ PCR⏘≀ࡢ㛗ࡉࢆ㟁ẼὋື࡟ࡼࡾ☜ㄆࡋ
ࡓࡢࡕ㸪௨ୗࡢ 16✀㢮ࡢไ㝈㓝⣲ࢆ⏝࠸࡚ PCR-RFLPศᯒࢆ⾜ࡗࡓ㸹Aci I㸪
Afa I㸪Alu I㸪Bst UI㸪Cfr 13I㸪Dde I㸪Hae III㸪Hha I㸪Hinc II㸪Hinf I㸪Hsp 92II㸪
Mbo I㸪Msp I㸪Scr FI㸪Taq I࠾ࡼࡧ Tsp EI㸦New England Biolabs, Beverly, MA, USA; 
Promega, Madison, WI, USA; Takara Shuzo, Kyoto, Japan; Toyobo, Tokyo, Japan㸧㸬ྛ
ヨᩱࡢ PCR⏘≀ 5–ȝO࡟ᑐࡋ࡚㸪ྛไ㝈㓝⣲ࢆㄝ᫂᭩࡟ᚑ࠸స⏝ࡉࡏࡓ㸬ᾘ





ิࢆỴᐃࡋࡓ㸬ྛ PCR ⏘≀ࡣ illustra ExoProStar㸦GE Healthcare㸧࡛⢭〇ࡋ㸪
PCR-RFLP ࡜ྠࡌࣉࣛ࢖࣐࣮ࢭࢵࢺࢆ⏝࠸࡚ BigDye Terminator v3.1 Cycle 
Sequencing Kit࡟ࡼࡾ ABI PRISM 3130xl Genetic Analyzer㸦Applied Biosystems㸧
࡛཯ᛂࢆ⾜ࡗࡓ㸬ሷᇶ㓄ิࡣ CLUSTAL W㸦Thompson et al. 1994㸧ࢆ⏝࠸࡚࢔
ࣛ࢖࣓ࣥࣥࢺࡋࡓࡢࡕ㸪Kawamura et al.,㸦2007㸧ࡀྂᗙᕝࡢ࢔࣐ࢦ࡟ࡘ࠸࡚ሗ
࿌ࡋࡓሷᇶ㓄ิ㸦GenBank accession nos. AB236731 for D-loop and AB236732 for 
ND1㸧࡜ẚ㍑ࡋࡓ㸬ᮏ◊✲࡛ᚓࡽࢀࡓࣁࣉࣟࢱ࢖ࣉ㸦Hap-1㸹ᚋ㏙㸧ࡣࢪ࣮ࣥࣂ
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ࣉࣟࢢ࣒ࣛ TCS version 1.21㸦Clement et al. 2000㸧ࢆ⏝࠸࡚ࣁࣉࣟࢱ࢖ࣉ࣭ࢿࢵ
ࢺ࣮࣡ࢡ㸦95㸣⤫ィⓗ᭱⠇⣙ࢿࢵࢺ࣮࣡ࢡ㸧ࢆᵓ⠏ࡋࡓ㸬ྛ㞟ᅋෆࡢ㑇ఏⓗከ
ᵝᛶࡢᣦᶆ࡜ࡋ࡚㸪ࣁࣉࣟࢱ࢖ࣉᩘ㸪ࣁࣉࣟࢱ࢖ࣉከᵝᗘ㸦h㸹᰿஭㸪1990㸧㸪
ሷᇶከᵝᗘ㸦ʌ㸹᰿஭㸪1990㸧ࢆ ARLEQUIN version 3.5㸦Excoffier and Lischer 2010㸧
ࢆ⏝࠸࡚ᐃ㔞໬ࡋࡓ㸬㞟ᅋ㛫ࡢ㑇ఏⓗከᵝᛶࡣ㸪3 ࡘࡢ㝸㞳㞟ᅋ㸦KOH-7A㸪
MEN࠾ࡼࡧMAN㸧ࡔࡅ࡟ࡘ࠸࡚ㄪ࡭㸪ᾋୖ⛶㨶ࡢ㞟ᅋ㸦KOH-1F–7F㸧࡟ࡘ࠸
࡚ࡣ family effectࡀண᝿ࡉࢀࡓࡓࡵ㸪ศᯒࢆᐇ᪋ࡋ࡞࠿ࡗࡓ㸦Nielsen et al. 2001㸧㸬
㑇ఏⓗከᵝᛶࡢᣦᶆ࡜ࡋ࡚㸪3ࡘࡢ㝸㞳㞟ᅋ㛫ࡢ ĭST㸦ĭ-statistics; Excoffier et al., 
1992㸧ࢆ ARLEQUIN ࡟ࡼࡾ⟬ฟࡋ㸪10,000 ᅇࡢ୪࡭᭰࠼᳨ᐃ࡟ࡼࡾ᭷ពᛶࡢ
ุᐃࢆ⾜ࡗࡓ㸬ࡲࡓ㸪㞟ᅋ㛫ࡢࣁࣉࣟࢱ࢖ࣉ㢖ᗘࡢᕪ␗ࢆ ARLEQUIN ࡢṇ☜








ࡢ 839 ␒┠ሷᇶࡢ఩⨨࡟ 82-bp ࡢᤄධࡀ࠶ࡾ㸪DNA 㛗ࡣ 2,026-bp ࡛࠶ࡗࡓ㸬
ND1 㡿ᇦ࡛ࡣ㸪ᮏ◊✲᳨࡛ฟࡉࢀࡓࣁࣉࣟࢱ࢖ࣉ㛫࡟ DNA 㛗ከᆺࡣࡳࡽࢀ࡞
࠿ࡗࡓ㸬ᚓࡽࢀࡓ 11✀㢮ࡢࣁࣉࣟࢱ࢖ࣉ㛫ࡢሷᇶ㓄ิࡢᕪ␗ࡣ 0.53 ± 0.29 % 
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㸦ᖹᆒ್ ± ᶆ‽೫ᕪ㸧࡛࠶ࡗࡓ㸬D-loop 㡿ᇦ࡟ࡣ㌿఩ࡀ 8 ࠿ᡤ㸪㌿᥮ࡀ 2 ࠿





࣐ࢦಶయ⩌ MAN ࡛ࡣ㣴㨶ሙࡢ࢔࣐ࢦ⣔⤫㸦HAT-A㸧࡟ࡳࡽࢀࡿ Hap-8 ࡀඃ༨
ࡋ㸦70.0%㸧㸪Hap-2㸦20.0%㸧ࡀࡇࢀ࡟ḟ࠸ࡔ㸬Hap-1 ࡣࡍ࡭࡚ࡢ⛶㨶ಶయ⩌
㸦KOH-1F–7F㸧࡟ࡶඹ᭷ࡉࢀ㸪ࡍ࡭࡚ࡢࣁࣉࣟࢱ࢖ࣉ୰࡛᭱ࡶ㧗࠸㢖ᗘ㸦62.8%㸧





㸦HAT-A㸧࡛ ࡣHap-8࡜Hap-11ࡀࡑࢀࡒࢀ 40.0%࡜ 60.0%᳨ฟࡉࢀࡓࡢ࡟ᑐࡋ㸪





ࢀࡓ㸦Fig. 5-2㸧㸬㣴㨶ሙࡢ࢔࣐ࢦ㸦HAT-A㸧࠿ࡽᚓࡽࢀࡓ Hap-8࡜ Hap-11ࡢᕪ
ࡣ 1ሷᇶ࡛࠶ࡗࡓ㸬
㞟ᅋෆ࠾ࡼࡧ㞟ᅋ㛫ࡢ㑇ఏⓗከᵝᛶ







MEN࠾ࡼࡧMAN㸧඲యࡢ ĭSTࡣ㧗࠸್ࢆ♧ࡋࡓ㸦ĭST = 0.65, P < 0.001㸧㸬3ಶ
య⩌ࡢ⤌ࡳྜࢃࡏࡢ࠺ࡕ㸪ࡲࢇࡾࡻ࠺㇂ࡢ࢔࣐ࢦಶయ⩌㸦MAN㸧࡜௚ࡢಶయ⩌
࡜ࡢ⤌ࡳྜࢃࡏ࡛ࡣ㸪ĭST್ࡣ᭷ព࡟ 0࡜␗࡞ࡗ࡚࠸ࡓࡀ㸦ĭST = 0.715–0.838㸪
P < 0.001㸹Table 5-4㸧㸪⚄ཎᕝࡢ࢔࣐ࢦಶయ⩌㸦KOH-7A㸧࡜࣓ࣥࣀࢶࣛ㇂ࡢ࢖
࣓࣡㸦MEN㸧ࡢ⤌ࡳྜࢃࡏ࡛ࡣ 95%ಙ㢗༊㛫࡟ 0ࡀྵࡲࢀࡓ㸦ĭST = 0.039, P =
0.182㸧㸬ࣁࣉࣟࢱ࢖ࣉ㢖ᗘ࡟ࡘ࠸࡚ࡶ KOH-7A ࡜ MEN ࡢ㛫࡛ࡣ᭷ព࡞ᕪࡀࡳ























ࡽࢀࡓ Hap-8 ࡀඃ༨ࡋ࡚࠸ࡓ㸦Fig. 5-1㸪Table 5-3㸧㸬௚Ỉᇦ࡛ࡢඛ⾜◊✲
























⪃࠼ࡽࢀࡿ㸦Kawamura et al. 2007㸹Kubota et al. 2007㸹Sato et al. 2010㸧㸬ࡇࢀࡽ
ࡢ㑇ఏⓗ࡞⬣ጾࢆ⦆࿴ࡍࡿࡓࡵࡢ᪉ἲ࡜ࡋ࡚㸪ಖ඲༢఩ෆ㒊ࡢศ㞟ᅋ㛫࡟࠾ࡅ
ࡿᅾ᮶㨶ࡢ⛣᳜ࡀᥦ᱌ࡉࢀ࡚࠸ࡿ㸦Kawamura et al., 2007㸹Kanaiwa and Harada 
2010㸹Sato et al., 2010㸧㸬୍᪉㸪ྛศ㞟ᅋࡀᒁᡤ㐺ᛂࡋ࡚࠸ࡿሙྜ࡟ࡣ㸪୰❧㑇
ఏ࣐࣮࣮࢝࡟࠾ࡅࡿ㑇ఏⓗᵓ㐀ࡢ୙ᅾࡢࡳ࡟ᇶ࡙࠸࡚ศ㞟ᅋ㛫࡛⛣᳜ࢆ⾜࠺࡜㸪
␗⣔஺㓄ᙅໃࡀ⏕ࡌࡿྍ⬟ᛶࡀᣦ᦬ࡉࢀ࡚࠸ࡿ㸦Stockwell et al., 2003㸧㸬ࡋࡓࡀ
ࡗ࡚㸪ಖ඲༢఩ࡢỴᐃࡣ㑇ఏⓗ㸪ᙧែᏛⓗ㸪⏕ែᏛⓗ࡞≉ᚩ࡟ᇶ࡙ࡁៅ㔜࡟⾜





































Fig. 5-1. Map of sampling sections with pie diagrams showing the distribution of 
mtDNA haplotype frequencies among amago and iwame populations in the Ogata 
River and its tributaries, the Kohbaru and the Hakiai streams, northeastern Kyushu, 
Japan. Sampling sections are circled with broken lines. Capital letters (A–E) indicate 
falls (A: Ichigome Falls, B: Yoroibuchi Falls, C: Hiibachi Falls), a bridge (D: Shirouzu 
Bridge), and an erosion control dam (E). No fishing has been allowed since 1970 from 
the Shirouzu Bridge (D) to the uppermost dam (E) in Mennotsura-dani and from the 
junction with Mennotsura-dani to Hiibachi Falls (C) in Manryo-dani. For details of 



























































Fig. 5-2. The most parsimonious network of mtDNA haplotypes detected from two 
amago populations, one iwame population, seven populations of amago fry from the 
Kohbaru and Hakiai streams, and hatchery populations of amago and masu salmon. 
Numeral in each circle corresponds to the haplotype number in Fig. 5-1 and Tables 5-2
and 5-3, and mt1 represents the haplotype previously observed in amago by Kawamura 
et al. (2007). Circles surrounded by heavy lines represent the haplotypes detected from 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 5-4. Estimated SDLUZLVH ĭ67 EHORZ
diagonal) and P-value of the pairwise exact test of 
population differentiation (above diagonal) among 
three isolated populations (i.e., two amago 
populations [KOH-7A, MAN] and one iwame 
population [MEN]).
ĭST overall value = 0.650 (P < 0.0001).
* P < 0.0001
Population KOH-7A MEN MAN
KOH-7A 0.186 < 0.001



















































ࣝࡢせᅉ࡟つᐃࡉࢀࡿࡇ࡜࠿ࡽ㸦Jackson et al., 2001㸹Inoue and Nunokawa, 2002㸹
Torgersen et al., 2006㸧㸪ࡇࢀࡽࡢ㨶✀ࡢಶయ⩌ᐦᗘ࡜Ỉ῝㸪ὶ㏿㸪Ἑᗋᮦᩱ➼ࡢ
⎔ቃኚ㔞ࡢ㛵ಀࢆㄪ࡭ࡿࡇ࡜ࡀ᥎ዡࡉࢀࡿ㸬ࡉࡽ࡟㸪ᑠࡉ࡞✵㛫ࢫࢣ࣮࡛ࣝࡣ㸪
㨶㢮ࡢ⏕ᜥ㔞ࡣ≀⌮⎔ቃࡼࡾࡶ✀㛫➇த➼ࡢ⏕≀㛫┦஫స⏝࡟ᙉࡃᙳ㡪ࢆཷࡅ
















nudiceps㸦Mizoiri et al., 1997㸹Watanabe, 1998㸹Watanabe and Nishida, 2003㸧ࡸࢻ





























 ࡲࡓ㸪➨ 5 ❶࡛⾜ࡗࡓ࢔࣐ࢦᾋୖ⛶㨶ࡢ mtDNA ࣁࣉࣟࢱ࢖ࣉศᯒ࡟ࡼࡾ㸪
ẖᖺ㣴Ṫ㨶ࡀᨺὶࡉࢀ࡚࠸ࡿୗὶഃỈᇦ࡟ࡣ㸪㠀ᅾ᮶ಶయࡀ⏕ᜥࡋ࡚࠸ࡿྍ⬟
ᛶࡀ♧ࡉࢀࡓ㸦Kimoto et al., ༳ๅ୰㸧㸬ࡇࢀࡲ࡛㸪ࢧࢣ⛉㨶㢮ࡢᵝࠎ࡞ᙧ㉁࡟
㛵ࡋ࡚ᒁᡤ㐺ᛂࡢᏑᅾࡀሗ࿌ࡉࢀ㸪ᨺὶࡉࢀࡓ⎔ቃ࡟ᑐࡍࡿ㣴Ṫ㨶ࡢ㐺ᛂᗘࡣ
ᅾ᮶ಶయࡼࡾప࠸ࡇ࡜ࡀண᝿ࡉࢀ࡚࠸ࡿ㸦Taylor, 1991㸹Garcia de Leaniz et al., 










experiments㸧➼࡟ࡼࡾ᫂ࡽ࠿࡟ࡍࡿᚲせࡀ࠶ࡿࡶࡢࡢ㸦Garcia de Leaniz et al., 






















ࡉࢀ࡚࠸ࡿࡇ࡜㸦Moore and Gregory, 1988㸹Nagata, 2002㸹Steingrímsson and Grant, 





࡟࠶ࡿᖹ℩㒊ศ࡟ᙧᡂࡉࢀ࡚࠸ࡓ㸬ࡇࡢሙᡤࡣ㸪2008ᖺ 3᭶࡟ࡣ᭱኱Ỉ῝ 1.7 m
ࡢῡ࡛࠶ࡗࡓࡀ㸪2008ᖺࡢ⛅ࡲ࡛ࡢ㛫࡟㸪♟ࡀ኱㔞࡟ሁ✚ࡍࡿࡇ࡜࡛᪩℩࡟ኚ
໬ࡋࡓ㸬ὶ㊰඲యࢆᇙࡵࡓ⢏ᚄ 5 cm๓ᚋࡢ♟࡟ࡼࡾ㸪᪩℩ࡢୖὶ➃ࡢỈ῝ࡣ⣙














ື㸦Foldvik et al., 2010㸹Einum et al., 2011, 2012㸧࡛࠶ࡿ࡞ࡽ㸪ぶ㨶ࡢ⏘༸ሙᡤ
㑅ᢥ࡟ࡣ⛶㨶ࡢὶୗ⛣ືࢆᅇ㑊ࡍࡿᶵᵓࡀᏑᅾࡍࡿ࠿ࡶࡋࢀ࡞࠸㸬ࡋ࠿ࡋ㸪ࢧ
ࢣ⛉㨶㢮ࡢ⏘༸ሙᡤ㑅ᢥ࡟㛵ࡋ࡚㸪ᾋୖ⛶㨶ࡢ⏕ᜥሙᡤࡀᇶ‽࡟࡞ࡿ࡜࠸࠺ሗ
࿌ࡣ࡞࠸㸦౛࠼ࡤ㸪ⓑ▼࡯࠿㸪1957㸹ᮌᮧ㸪1972㸹Geist and Dauble, 1998㸹୰ᮧ㸪






















































㸦Kawamura et al., 2007㸧࡜㧗▱┴ዉ༙฼ᕝ㸦ᒸ㒊࣭ᑠᯇ㸪2012㸧࠿ࡽᅾ᮶࢔࣐
ࢦಶయ⩌ࡀሗ࿌ࡉࢀ࡚࠾ࡾ㸪ᮏ◊✲ࡣ๓⪅࡜ྠࡌ mtDNA ࡢ㡿ᇦࢆゎᯒࡋࡓࡓ
ࡵ⤖ᯝࡢẚ㍑ࡀྍ⬟࡛࠶ࡗࡓࡀ㸪ᚋ⪅࡜ࡣ㡿ᇦࡀ␗࡞ࡗࡓࡓࡵẚ㍑࡛ࡁ࡞࠿ࡗ












ࢆ⏝࠸ࡓゎᯒࢆᐇ᪋ࡍࡿᚲせࡀ࠶ࡿ㸦Kawamura et al., 2007㸹Kubota et al., 2007㸹
Kikko et al., 2008㸹Sato et al., 2010㸧㸬୍᪉㸪Kano et al.㸦2010㸧ࡣᅜෆࡢ࢖࣓࣡




㸦Kano et al., 2006㸧㸪2007ᖺ࡟ኳ↛グᛕ≀࡟ᣦᐃࡉࢀࡓᚋࡶ㐟⁺࡟㛤ᨺࡉࢀ࡚













































Fig. 6-1. A billboard notifing the fishing and stocking-prohibited area above Ichigome 

























 ኱㔝ᕝỈ⣔⥴᪉ᕝ࡜ᨭὶ⚄ཎᕝ࠾ࡼࡧἼᮌྜᕝ࡟⣙ 1 km࠾ࡁ࡟タࡅࡓ 15ࡢ
ㄪᰝⅬ࡟࠾࠸࡚㸪2003ᖺ 10᭶㸪2004ᖺ 2᭶࡜ 8᭶࡟⏕ᜥ㨶㢮ࡢ₯Ỉ┠どほᐹ
ࢆ⾜࠸㸪㨶㢮⩌㞟⤌ᡂࡢὶ⛬࡟ἢࡗࡓኚ໬ᵝᘧࢆㄪ࡭ࡓ㸬ࡍ࡭࡚ࡢㄪᰝ࡛ 4┠
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